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Our  invention  relates  to  the  production  of 
products  fit  for  use  as  liquid  fuel  for  internal 
combustion  engines  and  for  similar  purposes.  It 
has  particular  reference  to  a  process  whereby 
mixtures  of  hydrocarbons  can  be  converted  into 
readily  volatile,  low  boiling  and  inflammable  hy- 
drocarbons of  the  gasoline  type. 

As  is  well  known  to  those  skilled  in  the  art, 
in  order  to  produce  liquid  fuel  for  internal  com- 
bustion engines,  mixtures  of  hydrocarbons  poor 
in  hydrogen  with  other  hydrocarbons  rich  in  hy- 
drogen have  been  heat-treated  with  the  result 
that  hydrocarbons  of  lower  boiling  point  were 
obtained. 

One  has  also  reacted  carbon  monoxide  with 
hydrogen,  the  product  being  a  mixture  of  hydro- 
carbons rich  in  hydrogen,  which,  being  little 
knocking-proof,  are  not  particularly  suitable  for 
use  as  liquid  fuel  without  having  previously  un- 
dergone a  further  chemical  treatment. 

It  has  therefore  been  tried  to  subject  these 
products  rich  in  hydrogen,  or  fractions  of  same, 
to  a  heat  treatment  wherein  a  fuel  is  obtained 
with  an  octane  value,  (see  the  article  by  A.  L. 
Porster  in  National  Petrol  News  23  (1931)  No. 
24,  p.  30),  not  exceeding  63,  the  knocking-proof- 
ness  of  which  is  not  satisfactory  at  all. 

On  the  other  hand  this  treatment  causes  con- 
siderable quantities  of  free  hydrogen  as  well  as 
hydrogen  combined  under  the  form  of  gaseous 
hydrocarbons,  such  as  methane,  ethane,  ethylene 
etc.  to  be  split  off,  which  are  thus  lost  for  the 
production  of  liquid  fuel. 

We  have  now  found  that  it  is  possible  to  pro- 
duce liquid  fuel  having  a  satisfactory  octane 
value  provided  that  the  mixtures  of  hydrocarbons 
resulting  in  the  reaction  of  carbon  oxides  (CO 
or  CO2)  with  hydrogen  or  fractions  of  such  mix- 
tures which  are  particularly  rich  in  hydrogen,  are 
subjected  together  with  mixtures  of  hydrocar- 
bons poor  in  hydrogen  to  a  suitable  heat  treat- 
ment. 

In  the  practice  of  this  process  we  have  further 
found  that  the  considerable  losses  in  hydrogen 
and  gaseous  hydrocarbons  encountered,  when 
merely  heat-treating  the  reaction  products  from 
the  carbon  oxide  conversion  process,  which  are 
rich  in  hydrogen,  are  greatly  reduced  in  our 
process,  so  that  a  far  greater  yield  of  liquid  fuel, 
calculated  on  the  whole  of  the  hydrocarbons  sub- 
jected to  reaction,  is  obtained,  this  fuel  possess- 
ing also  a  considerably  higher  knocking-proof- 
ness. 

As  mixtures  of  hydrocarbons  poor  in  hydrogen, 
we  may  use  bituminous  substances  such  as  tars, 


mineral  oils  poor  in  hydrogen,  emulsions  of  min- 
eral or  brown-coal,  pitch-coal  etc. 

The  reaction  may  vary  between  about  300  and 
700°  C.  and  operation  at  400  to  650°  C.  under 

5  pressure  above  normal  has  been  found  to  be  par- 
ticularly suitable. 

We  have  further  found  that  we  may  apply  our 
invention  with  particular  advantage  to  mixtures 
of  the  products  rich  in  hydrogen  with  bituminous 

10  constituents  of  mineral  coal  or  brown-coal,  which 
are  very  poor  in  hydrogen  and  are  separated, 
partly  or  altogether  from  the  ashes. 

The  separation  of  the  ash  from  the  coal  may 
for  instance  be  effected  in  a  well  known  manner 

15  by  extraction  of  the  bituminous  substances  or 
by  subjecting  same  to  a  slight  hydrogenation 
treatment,  wherein  the  bituminous  substances 
are  liquefied  at  the  temperatures  of  reaction  and 
are  thereafter  separated  from  the  ashy  con- 

20  stituents. 

A  bituminous  product  free  from  ashes  may  for 
instance  contain  0.1%  ashes  and  39.10%  volatile 
constituents,  its  upper  heating  value  being  8897 
heat  units/Kg.,  its  softening  temperature  about 

25  231°  C. 

Here  also  operation  at  a  pressure  above  nor- 
mal has  been  found  preferable. 

The  process  according  to  our  invention  enables 
us  to  convert  a  high  percentage  of  the  coal  in  a 
30  particularly  simple  manner  into  a  high-grade 
fuel. 

When  carbonaceous  materials  poor  in  hydro- 
gen, such  as  brown-coal,  mineral  coal,  tars  and 
the  like  are  subjected  to  hydrogenation  with  hy- 

35  drogen  gas,  the  hydrogenation  is  preferably  car- 
ried through  in  a  two-stage  process.  In  the  first 
stage  the  highly  viscous  or  liquid  starting  prod- 
ucts are  treated  at  temperatures  of  about  400°  C. 
and  above  with  hydrogen  under  high  pressure 

40  ranging  for  instance  between  100  and  300  atmos- 
pheres, in  the  presence  of  catalysts  insensitive 
to  the  action  of  sulfur,  such  as  compounds  of 
molybdenum,  tungsten  and  metals  of  the  fourth, 
fifth  and  sixth  groups  of  the  periodic  system, 

45  more  especially  the  oxides,  sulfides,  carbonyis, 
phosphates  and  sulfates  of  these  metals,  which 
may  be  distributed  on  carriers  such  as  silica  gel, 
active  carbon,  pottery  fragments,  magnesia,  alu- 
mina and  the  like. 

50  We  thus  obtain  comparatively  high-boiling  oils 
which  contain  hydrogen,  but  are  not  yet  com- 
pletely hydrogenated.  In  the  second  stage  these 
products  are  then  subjected  to  distillation  in  a 
current  of  hydrogen  under  high  pressure  in  the 

55  presence  of  suitable  catalysts  such  as  mentioned 
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above.  During  tills  treatment  the  products  are 
partly  decomposed  and  partly  combined  with  hy- 
drogen to  yield  the  desired  final  products. 

We  have  further  found  that  the  products  ob- 
tained in  the  first  stage  of  the  hydrogenation 
process  can  be  reacted  advantageously  with  the 
hydrocarbons  obtained  when  reacting  carbon 
monoxide  or  carbon  dioxide  with  hydrogen  for 
the  production  of  valuable  knocking-proof  liquid 
fuels. 

In  practising  our  process,  we  subject  the  heavy 
oils  resulting  in  the  first  hydrogenation  stage, 
together  with  the  products  resulting  in  the  re- 
action of  hydrogen  with  a  carbon  oxide,  to  dis- 
tillation, preferably  under  pressure  in  the  pres- 
ence of  suitable  catalysts  of  the  kind  aforesaid. 

The  mixtures  of  hydrocarbons  poor  in  hydro- 
gen may  also  be  replaced  by  mixtures  of  the  sub- 
stances hereinbefore  mentioned. 

All  the  reactions  occurring  in  the  process  ac- 
cording to  this  invention  are  preferably  carried 
through  in  the  presence  of  hydrogenation  cat- 
alysts insensitive  against  sulfur  poisoning,  such 
as  the  sulfides  of  molybdenum  and  tungsten. 

We  have  further  found  that  it  is  possible  to 
influence  the  properties  of  the  liquid  fuel  ob- 
tained in  the  process  by  tuning  the  reaction  mix- 
tured  down  to  a  predetermined  percentage  of  hy- 
drogen. We  are  thus  enabled  to  influence  for 
instance  the  knocking-proofness  and  the  boiling 
points  of  the  products. 

For  instance  when  operating  with  low  boiling 
tar  oils  rich  in  hydrogen,  for  instance  oils  boil- 
ing up  to  350°C,  less  benzine  is  required  than  if 
operating  with  high  boiling  tar  oil  fractions  poor 
in  hydrogen  or  with  coal  containing  still  less  hy- 
drogen. We  so  choose  the  mixture  that  we  ob- 
tain a  final  product  having  a  predetermined  per- 
centage of  hydrogen,  for  instance  14%,  in  order 
to  obtain  a  final  product  constituting  a  fuel  of 
practically  the  same  properties.  If  it  is  desired 
to  produce  final  products  richer  in  hydrogen,  we 
employ  a  larger  proportion  of  benzines  rich  in 
hydrogen,  and  vice  versa. 

We  may  also  add  to  the  reaction  mixtures 
small  quantities  of  hydrogen  gas,  gas  mixtures 
containing  same  or  other  carrier  gases.  We  may 
for  instance  add  gas  mixtures  rich  in  hydrogen 
and  poor  in  nitrogen  such  as  coke  oven  gas  or 
the  gaseous  products  rich  in  hydrogen  which  are 
obtained  in  the  thermical  conversion  of  hydro- 
carbons, after  the  valuable  hydrocarbons  such 
as  acetylene  have  been  extracted.  We  may  also 
add  the  gas  containing  hydrogen  which  remains 
after  separation  of  the  ethylene  and  ethane  and 
their  homologues,  when  reacting  the  waste  gases 
from  the  synthetical  production  of  benzine  from 
CO  and  H2  at  ordinary  pressure.  As  a  carrier 
gas  for  the  carrying  away  of  the  benzine  vapors 
resulting  in  the  reaction,  we  may  for  instance 
use  nitrogen  gas. 

In  practising  our  invention  we  may  for  instance 
proceed  as  follows: — 

Example  1 

In  a  fractionating  apparatus  the  mixtures  of 
hydrocarbons  resulting  in  the  hydrogenation  of 
oxides  of  carbon  (CO  and  CO2)  are  subjected  to 
fractional  distillation  and  the  fractions  passing 
over  up  to  a  temperature  of  about  110°C  are 
retained  in  a  condenser. 

The  starting  mixture  may  contain  1  CO  and  2 
FI2  and  is  conducted  for  hydrogenation  in  con- 
tact with  a  cobalt  catalyst,  for  instance  cobalt 
metal,  under  ordinary  pressure  and  at  a  tem- 


perature ranging  between  180  and  190CC.  The 
gases  2nd  vapors  issuing  from  the  oven  are  cooled 
down,  the  water  formed  in  the  reaction  together 
with  liquid  hydrocarbons  having  the  character 

5  of  benzine  and  oil  separating  out.  In  this  re- 
action 288  grams  benzine  and  oil  are  recovered 
per  cubic  meter  CO.  Prom  the  gases  escaping 
from  the  condenser  are  recovered  by  adsorption 
to  active  carbon  low-boiling  benzines  of  gasoline 

10  character  and  hydrocarbons,  gaseous  under 
normal  conditions,  such  as  propylene,  propane 
and  their  higher  homologues.  Of  gasolines  may 
for  instance  be  recovered  51.5  grams  per  cubic 
meter,  which  are  constituted  by  about  6  grams 

lg  heavy  benzine  and  45.5  grams  fight  benzine,  the 
waste  gas  escaping  from  the  adsorption  appara- 
tus may  contain  a  certain  proportion  of  CO2,  fur- 
ther H2,  N2,  CO,  saturated  hydrocarbons  and 
small  proportions  of  unsaturated  hydrocarbons. 
The  end  gas  may  for  instance  be  constituted  as 

M  follows: 

Percent 


CO2   8.8 

CnHm   0.0 

C2H4   0.0 

23  O2   0.3 

CO  16.7 

H2  27.6 

CH4  30.0 

C2H6   1.8 

30  CjHs  -   0.0 

N2  14.8 


The  fraction  passing  over  up  to  110°C  consists 
mainly  of  knocking-proof  benzines  containing  up 

35  to  8  atoms  carbon.  The  higher  boiling  fractions 
of  the  hydrocarbons,  which  mainly  consist  of  hy- 
drocarbons with  8  to  16  C  atoms,  are  conducted 
into  a  pressure  vessel,  in  which  they  are  kept  dur- 
ing a  period  of  time  which  may  vary  between  a 

40  few  minutes  and  several  hours,  at  a  temperature 
of  430  to  450°C  under  a  pressure  of  about  60  at- 
mospheres, about  20%  by  weight  tar,  calculated 
on  the  weight  of  the  reaction  mixture,  being 
added. 

45  After  the  reaction  has  come  to  an  end,  the  re- 
action mixture  is  subjected  to  a  fractionated  dis- 
tillation. The  residue  from  the  distillation,  boil- 
ing above  about  200°C,  which  consists  of  high- 
boiling  oils,  can  be  treated  once  more  in  a  sim- 

50  ilar  manner  with  the  products,  rich  in  hydro- 
gen, resulting  in  the  hydrogenation  of  CO,  or 
may  be  returned  into  the  pressure  vessel. 

The  yield,  calculated  on  the  hydrocarbons  in 
the  starting  mixture  or  gases,  will  be  up  to  25% 

55  gaseous  products,  at  least  50%  knocking-proof 
liquid  fuel  having  an  octane  value  up  to  75,  the 
balance  being  heavier  oils  and  small  proportions 
of  asphalt. 

Example  2 

60  Into  a  high  pressure  vessel  is  forced  a  mixture 
of  10  parts  by  weight  finely  powdered  coal  ex- 
tract and  90  parts  benzine  boiling  above  200°C 
and  of  0.760  specific  gravity,  obtained  by  cata- 
lytic hydrogenation  of  CO  and  H,  5%  sulfide  of 

65  molybdenum  being  added. 

The  coal  extract  is  a  product  merely  consisting 
of  the  bituminous  constituents  of  coal  and  being 
free  from  the  mineral  constituents  of  the  coal, 
this  extract  being  obtained  by  extracting  coal  for 

70  instance  with  high-boiling  tar  oils  under  the  ac- 
tion of  heat  and  pressure. 

The  temperature  in  the  high  pressure  vessel  is 
maintained  at  480  to  500°C,  the  pressure  at  about 
80  atmospheres.    After  the  reaction  mixture  has 

75  been  relieved  of  the  pressure  lasting  thereon  and 
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the  gas  formed  and  dissolved  in  the  oil  has  been 
removed,  by  expansion,  by  suction  and/or  by 
heating  to  leave  in  the  oil  for  instance  up  to  3% 
butane +butylene  and  up  to  1%  propane + pro- 
pylene, the  oil  mixture,  which  shows  a  green  flu- 
orescence, is  subjected  to  distillation.  The  ben- 
zine passing  over  below  200°C  has  an  octane  value 
of  about  70,  in  contradistinction  to  the  benzine 
recovered  from  the  hydrocarbons,  rich  in  hydro- 
gen, produced  in  the  hydrogenation  of  carbon 
monoxide,  however  without  the  addition  of  a  coal 
extract,  which  only  had  an  octane  value  of  63. 
The  fractions  boiling  above  200°C  are  mixed  with 


fresh  starting  material  and  returned  in  a  closed 
cycle  into  the  autoclave. 

When  the  catalyst  is  spent,  it  is  separated 
from  the  oil  by  filtration  together  with  the  non- 
5  converted  parts  of  the  coal  extract  and  the  cat- 
alyst is  then  treated  for  regeneration. 

Various  changes  may  be  made  in  the  details 
disclosed  in  the  foregoing  specification  without 
departing  from  the  invention  or  sacrificing  the 
10  advantages  thereof. 

FRIEDRICH  MARTIN. 
HEINRICH  TRAMM. 
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This  invention  relates  to  a  separator  and,  spe- 
cifically, a  separator  for  finely  divided  solid  ma- 
terials. 

Various  industries  require  solid  materials  in  a 
finely  divided  state,  if  not  in  a  colloidal  state. 
Certain  materialists  exist  naturally  in  this  state, 
while  others  may  be  brought  to  it  by  grinding, 
condensation  of  vapors  or  the  like.  In  all  proc- 
esses used  to  finely  divide  solid  material,  as  well 
as  in  cases  of  natural  occurrence  of  finely  di- 
vided materials,  it  is  necessary  to  separate  the 
particles  which  are  sufficiently  fine  from  those 
which  are  not.  Furthermore,  it  may  be  desirable 
to  separate  different  substances  if  the  original 
material  worked  in  is  not  homogeneous.  The 
classification  in  such  case  may  be  by  density. 
One  of  the  known  processes  of  separation  of  pow- 
dered materials  is  based  on  the  fact  that  the  mass 
of  a  body  is  proportional  to  the  cube  of  its  lineal 
dimensions,  and  its  cross-section  is  proportional 
to  the  square  of  such  lineal  dimensions. 

In  one  process  of  separation  of  powdered  ma- 
terials it  is  sought  to  oppose  two  forces,  one  of 
which  has  a  value  dependent  upon  the  cross- 
section  of  the  body  and  the  other  dependent 
upon  its  mass.  The  result  is  that  a  more  or  less 
imperfect  selection  is  effected  due  to  the  fact  that 
the  ratio  of  mass  to  section  is,  for  a  homogeneous 
material,  dependent  on  the  dimensions  of  the 
particles.  It  will  be  obvious,  also,  that  particles 
of  different  densities  but  the  same  dimensions 
may  be  separated  since,  while  the  sections  will 
be  the  same,  the  masses  will  be  different. 

Among  the  forces  which  can  be  thus  opposed  to 
realize  selection  of  the  above  type,  one  may  be 
the  action  of  a  stream  of  air,  the  other  being  a 
centrifugal  force.  If  it  is  desired  to  select  ma- 
terials of  successively  smaller  particle  sizes,  the 
mass  of  the  particles  will  decrease  faster  than 
their  section.  The  decrease  in  mass  is  propor- 
tional to  the  cube  of  the  lineal  dimensions  and 
the  decrease  in  section  to  the  square  of  the  same. 
The  result  is  that  for  the  minute  sizes  required 
by  certain  industries,  the  centrifugal  forces  in 
the  known  separator  become  too  small  and  the 
forces  due  to  the  air  flow  too  large  to  obtain  an 
effective  separation. 

It  is  the  object  of  the  present  invention  to  pro- 
vide an  apparatus  for  effecting  separation  of  the 
above  type  while  avoiding  the  difficulties  inherent 
in  the  types  of  apparatus  heretofore  used.  Par- 
ticularly high  controllable  centrifugal  forces  may 
be  obtained,  the  forces  in  the  two  cases  being 
controllable  at  will  and  opposed  in  an  effective 
fashion.  Briefly  stated,  the  apparatus  comprises 
a  rotor  selector,  built  according  to  principles  de- 
scribed below,  used  in  conjunction  with  an  ex- 
hauster or  aspirator  connected  in  opposition  to 
the  rotor  selector  and  having  an  effect  predomi- 
nating over  that  of  the  rotor  selector  In  its  ac- 
tion as  an  impeller  so  that  an  air  current  is 
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caused  to  flow  radially  inward  through  the  se- 
lector. 

In  accordance  with  the  invention,  the  selector 
is  of  an  improved  form  to  avoid  the  existence  of 
critical  points  in  the  selector  passages,  which 
will  determine  by  the  position  of  the  particle 
relative  to  them  whether  or  not  the  particle  will 
be  passed  or  rejected  by  the  selector.  Specifical- 
ly,, it  is  an  object  of  the  present  invention  to  pro- 
vide a  selector  in  which  throughout  a  substantial 
radial  path  the  relation  between  the  opposing 
forces  acting  on  a  particle  of  given  size  will  be 
substantially  constant.  The  above  and  other  ob- 
jects of  the  invention,  relating  particularly  to 
details  of  construction  will  be  apparent  from  the 
following  description  read  in  conjunction  with 
the  accompanying  drawings  in  which: 

Figure  1  is  a  vertical  section  through  the  im- 
proved separator  taken  on  the  plane  indicated  at 
I — (  in  Figure  2; 

Figure  2  is  a  vertical  section  taken  on  the  plane 
indicated  at  2 — 2  in  Figure  1 ; 

Figure  3  is  an  enlarged  sectional  view  illus- 
trating the  design  of  a  separator  rotor; 

Figure  4  is  an  explanatory  diagram  illustrating 
the  mode  of  operation  of  the  improved  selector 
as  compared  with  that  of  the  previous  types;  and 

Figure  5  is  a  diagrammatic  view  of  a  modified 
form  of  separator  constructed  in  accordance  with 
the  invention. 

In  the  illustrated  apparatus,  the  powdered  ma- 
terial to  be  separated  is  fed  from  a  supply,  con- 
ventionally shown  as  a  hopper  2,  through  an  ad- 
justable valve  4  which  regulates  the  flow  into  a 
conduit  6,  into  which  air  is  admitted  through  a 
nozzle  8.  While  air  may  be  forced  through  the 
nozzle,  there  may  be  provided  only  an  induced 
flow  of  air  by  means  of  an  impeller  hereafter 
described.  The  nozzle  in  the  latter  case  will  be 
open  to  the  atmosphere  and  in  either  case  is  used 
only  to  secure  the  necessary  velocity  to  float  the 
particles  in  an  air  stream. 

The  conduit  6  delivers  the  air  carrying  the 
floated  particles  through  a  series  of  tangentially 
arranged  openings  10,  12  and  14  into  the  housing 
16  of  the  selector  proper.  The  conduits  are  so 
arranged,  as  well  as  the  tangential  nozzles,  so 
that  the  velocity  of  flow  throughout  the  intro- 
ductory passages  is  sufficiently  high  to  prevent 
separation  therein  due  to  lowering  of  velocity. 

Within  the  housing  16  and  peripherally  spaced 
from  the  walls  as  indicated  at  18  to  provide  an 
annular  free  space,  is  the  selector  rotor  compris- 
ing a  plate  20  carrying  passage  forming  members 
24  defining  passages  26,  the  form  of  which  will 
be  more  fully  described  hereafter.  A  second  plate 
28  closes  off  the  ends  of  the  passages  opposite 
the  plate  20  and  extends  adjacent  the  periphery 
of  a  conduit  30  projecting  approximately  into 
the  center  of  the  opening  31  within  the  rotor. 
The  plate  28  carries  impeller  vanes  32  having 
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slight  clearances  34  with  the  conduit  30  and  hav- 
ing radial  lengths  substantially  greater  than 
those  of  the  passages  26,  with  the  result  that  the 
impeller  formed  by  these  vanes  will  provide 
greater  suction  than  that  resulting  from  the  pas- 
sage forming  elements  24.  As  a  consequence, 
there  will  be  a  slight  circulation  of  air  outwardly 
between  the  passages  defined  by  the  vanes  32,  as 
indicated  by  the  arrows  in  Figure  2.  This  auto- 
matically provides  a  sealing  effect  preventing  any 
passage  of  air  cariying  unseparated  particles  be- 
tween the  plate  28  and  an  adjacent  wall  of  the 
housing  16.  Other  sealing  means  such  as  laby- 
rinthine packing  may  be  used. 

In  order  to  control  the  flow  through  conduit 
30,  there  is  provided  a  valve  36.  The  material 
passing  through  the  conduit  30  from  the  center 
of  the  selector  rotor  enters  the  intake  of  a  second 
impeller  38  driven  through  a  shaft  40  and  dis- 
charging at  42.  The  light  particles  which  pass 
through  the  selector  rotor  and  are  discharged  at 
42  may  be  precipitated  and  separated  in  any  suit- 
able fashion,  for  example,  by  electrical  precipi- 
tation, filtration  or  the  like.  The  flow  may  be 
controlled  also  by  variation  of  velocity  of  im- 
peller 38. 

The  heavier  material  which  will  not  pass  in- 
wardly through  the  passages  26  will  separate  out 
in  the  annular  passage  13  and  may  be  collected 
in  a  receiver  comprising  an  upper  chamber  44, 
an  intermediate  chamber  50  and  a  discharge  52. 
Valves  indicated  at  48  and  48  may  be  provided  so 
that  with  48  closed  the  material  collecting  in  44 
may  be  discharged  into  50  by  opening  the  valve 
43,  and  then  with  43  closed  48  may  be  opened  to 
provide  for  discharge  of  chamber  50  without  af- 
fecting the  pressure  within  the  housing  16,  or  di- 
verting any  of  the  air  within  the  housing. 

In  the  arrangement  illustrated,  the  impeller  33 
is  used  to  produce  a  radially  inward  flow  of  air 
through  the  passages  26  despite  the  tendency  of 
the  selector  rotor  to  act  as  an  impeller.  In  other 
words,  there  are  two  impellers  acting  in  opposi- 
tion, and  the  impeller  33  prevails  in  its  effect. 
The  air  emerging  from  the  nozzle  8  expands  just 
at  the  point  where  the  powdered  material  is  fed 
into  the  conduit  6  and,  by  reason  of  the  expan- 
sion, aggregation  of  the  particles  after  their 
separation  and  suspension  by  the  jet  is  pre- 
vented. As  has  been  pointed  out  above,  the  feed- 
ing conduit  is  so  arranged  as  to  maintain  the  air 
velocity  sufficiently  high  to  prevent  any  settling, 
before  the  air  carrying  the  powdered  material  in 
suspension  enters  the  rotor  chamber. 

In  the  passages  26  any  particle  is  subjected 
to  two  forces.  Since  it  will  be  taking  part  in  a 
rotary  motion  substantially  identical  with  that  of 
the  rotor  itself,  it  will  be  subjected  to  a  centrifu- 
gal force  equal  for  each  grain  to  m<»2r,  in  which 
m  is  the  mass  of  the  particle,  w  is  the  angular 
velocity  of  the  rotor  and  r  is  the  distance  of  the 
particle  from  the  center  of  rotation. 

Simultaneously,  each  particle  is  subjected  to 
centripetal  force  directed  inwardly  having  a  value 
which  for  practical  purposes  can  be  closely  ex- 
pressed as  /est)2,  in  which  k  is  a  constant  depend- 
ing on  the  shape  of  the  particle,  its  size  and  the 
nature  of  its  surface  and  which,  for  a  material 
which  is  homogeneous,  or  which  may  be  non- 
homogeneous  but  consists  of  particles  of  more  or 
less  the  same  size,  will  be  substantially  the  same 
for  all  the  particles  in  the  mixture  being  sepa- 
rated; and  in  which  s  is  the  maximum  section 
of  the  particle  in  a  plane  perpendicular  to  the 
air  stream  in  relation  to  the  particle  and  v  is  the 


relative  velocity  of  the  air  stream  and  particle. 
It  will  be  noted  that  the  average  velocity  of  the 
particle  in  a  radial  direction  at  the  entrance  to 
one  of  the  passages  26  will  be  substantially  zero 

3  and,  under  conditions  such  as  are  here  involved, 
the  radial  velocity  will  be  quite  low  throughout 
the  entire  passage  26  as  compared  with  the  actual 
velocity  of  the  air  stream.  Consequently,  v  may 
be  regarded  as  the  velocity  of  the  air  stream 

10  neglecting  the  radial  velocity  of  the  particle. 

The  opposition  of  the  forces  thus  obtained  per- 
mits a  selection  either  according  to  the  size  or 
according  to  the  density  of  the  particles. 

In  order  to  secure  effective  separation,  it  is 

15  obviously  desirable  that  the  two  forces  should 
act  upon  any  particle  for  a  maximum  length  of 
time  in  such  fashion  as  to  secure  the  same  sepa- 
rating effect  throughout  that  entire  time.  Since, 
in  the  present  apparatus,  the  separation  takes 

20  placo  only  in  the  passage  26,  the  time  of  action 
of  these  forces  is  measured  by  the  time  it  takes 
for  the  particle  to  pass  (if  it  is  to  pass)  through 
a  passage  28.  Consequently,  it  fellows  that  the 
design  should  be  such  that  if  a  particle  is  to  pass 

25  through  a  passage  26  the  forces  should  be  such 
at  all  points  of  that  passage  as  to  cause  it  to 
do  so;  and  if  a  particle  is  not  to  pass  through  the 
passage  25  then  the  forces  should  be  such  as  to 
prevent  its  doing  so,  even  though  it  may  have 

•>u  entered  part  way  into  the  passage.  It  is  to  be 
understood,  of  course,  that  the  separation  in- 
volves statistical  considerations.  In  other  words, 
particles  of  any  given  siie  will  have  a  range  of 
tnteiing  velocities  (due  to  turbulence,  etc.)  ex- 

35  tending  above  and  below  some  mean  velocity  and 
consequently  separation  effected  by  any  such  ap- 
paratus csnnot  be  absolutely  perfect.  However, 
with  attention  to  considerations  such  as  those 
indicated  above,  any  particle  will  be  subjected 

40  to  conditions  tending  to  either  pass  it  or  reject 
it  over  a  maximum  time  with  consequent  im- 
proved  selection. 

Considering  a  particle  which  is  of  a  size  such 
that  particles  of  larger  size  should  be  rejected 
and  particles  of  smaller  sizes  passed,  the  two 

45  opposing  forces  for  that  particular  particle 
should  be  balanced  thioughout  the  radial  extent 
of  each  pasoage  2G,  or,  in  other  words,  through 
the  passage  mwzr  should  be  equal  to  ksv2.  Since 

50  m,  a,  k  and  s  are  constant,  v  should  be  propor- 
tional to  Vf.  This  means  that  the  air  velocity 
between  the  impellers  of  the  sele.-  or  should  be 
proportional  to  \  r;  or,  in  other  words,  the  de- 
creaso  of  the  centr'fugal  forco  from  the  outside 

55  to  the  center  ox  the  selector  should  be  balanced 
by  an  equivalent  decrease  in  the  air  velocity. 
Since  the  air  velocity  is  inversely  proportional  to 
the  cross-section  cf  the  passage,  the  preceding 
condition  can  be  realized  by  giving  to  the  se- 

60  lector  impellers  such  a  sectun  that  the  cross- 
section  of  the  passage  will  be  inversely  propor- 
tional to  W. 

In  Figure  3  the  dctted  lines  indicated  at  54 
indicate  the  theoretical  walls  for  a  passage  26. 

bo  In  order  to  illustrate  the  nature  of  the  curves 
54,  they  arc-  produced  inwardly  to  indicate  that 
they  are  ultimately  tangential  to  a  circle  which 
is  of  considerably  less  radius  than  the  innermost 
radius  of  a  practical  passage.   Between  the  lim- 

70  its  of  a  practical  passage  ?■?.  it  will  be  observed 
that  the  curves  54  are  substantially  straight  lines 
and,  as  a  practical  matter,  taking  into  consid- 
er a -ion  (he  existence  cf  such  factors  as  wall  re- 
sistance to  flow,  etc..  the  theoretical  curved  sur- 

75  faces  may  be  replaced  by  plane  surfaces  of  the 
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type  provided  at  24.  The  foregoing  design,  it  will 
be  noticed,  assumes  the  axial  width  of  each  pas- 
sage 28  is  constant.  If  that  is  not  the  case,  the 
cross-sectional  design  must  be  made  to  corre- 
spond so  as  to  remain  inversely  proportional  to  5 

The  walls  of  the  passages  should  be  polished  to 
prevent  sticking  of  any  of  the  solid  material, 
particularly  when  the  material  has  a  natural 
tendency  to  stick  or  become  aggregated.  It  is  to  10 
be  noted  that  with  increased  accuracy  or  sharp- 
ness of  separation,  the  tendency  of  the  powder 
to  deposit  on  the  wall  would  be  increased,  since 
the  end  to  be  desired  is  a  separation  such  that 
certain  particles  are  in  equilibrium  in  the  pas-  15 
sages  with  theoretically  a  zero  velocity.  In  gen- 
eral, of  course,  such  zero  velocity  would  net  tend 
to  occur  unless  the  friction  with  a  wall  was  quite 
high,  because  smooth  flow  would  not  be  attained 
and  turbulence  would  maintain  the  particles  in  20 
suspension  unless  they  were  of  a  sticky  or  aggre- 
gative nature.  It  is  further  desirable  to  polish 
the  surfaces  because  of  the  Coriolis  acceleration 
which  shows  that  a  particle  between  two  rotat- 
ing impellers  and  moving  from  the  outside  to-  25 
ward  the  center  will  have  a  tendency  to  eventual- 
ly hit  the  preceding  impeller.  The  setting  of 
the  impellers  at  an  angle  to  the  radius  will  not 
avoid  this  because  the  phenomenon  is  dependent 
upon  the  velocity  of  the  particle  between  the  30 
impellers  and,  therefore,  is  dependent  upon  its 
size.  The  particles  composing  a  powdered  ma- 
terial are,  of  course,  different  in  size,  so  that  a 
desim  avoiding  the  Coriolis  phenomenon  for  one 
particle  would  not  hold  for  another.  «jg 

It  will  be  noticed  from  a  consideration  of  the 
radii  d  awn  in  const:  action  lines  and  indicated 
at  53  that,  if  the  inner  radius  of  the  selector 
rotor  passages  is  made  of  substantial  size,  the 
centrifugal  force  will,  to  a  h:gh  degree  of  approx-  40 
imation,  be  constant  across  the  cross- section  of 
any  passage  26,  not  differing  by  any  more  than 
the  cosine  cf  half  the  angles  formed  at  the  cen- 
ter by  the  inner  ends  of  walls  24. 

In  the  above,  it  is  also  assumed  that  the  pres-  .j  , 
sure  differential  between  the  outside  and  center 
of  the  selector  is  constant  throughout  its  rotation. 
For  this  to  be  true  it  is  necessary  that  the  pres- 
sure be  the  same  at  all  points  of  the  periphery  of 
the  selector  rotor  because  it  can  be  assumed  that  go 
the  inlet  pressure  at  the  exhaustor  will  not  be 
disturbed  by  the  existence  of  an  unsymmetrical 
origin.    The  feeding  of  the  air  and  the  pow- 
dered material  should  theoretically  be  made 
uniform  all  around  the  rotor.    This  effect  will  55 
be  substantially  achieved  by  having  a  plurality  of 
inlets  symmetrically  located  as  at  10,  12  and  14, 
and  providing  a  sufficient  space  between  the  se- 
lector rotor  and  its  casing,  as  well  as  by  sub- 
stantially tangential  feed  of  the  air  and  par-  fi0 
tides  in  the  direction  of  rotation  of  the  selector. 
In  this  way,  the  influence  of  the  differences  of 
velocity  between  the  inflowing  fluid  and  that  en- 
trained by  the  selector  rotor  will  be  negligible. 
Complete  separation  of  the  particles  is,  of  course,  (35 
necessary,  and  this  may  be  best  obtained  by  pro- 
ducing expansion  of  air  at  the  point  of  feed  of 
the  solid  material,  as  indicated  above.   It  is  also 
necessary  to  prevent  bypassing  of  the  selector 
rotor  by  means  of  a  labyrinth  type  of  joint  or,  70 
as  in  the  present  case,  by  use  of  an  auxiliary  im- 
peller arrangement  32  to  provide  a  slight  circu- 
lation opposing  any  bypass. 

Reference  to  Figure  4  will  illustrate  some  of  the 
characteristics  of  operation  of  the  improved  de-  76 


vice  as  compared  with  an  arrangement  having 
radially  extending  vanes  so  that  the  passages  in- 
crease in  size  radially  outwards.  A  comparison 
will  now  be  made  showing  the  characteristics  of 
the  improved  separator  as  compared  with  the 
characteristics  of  this  other  type,  which  compar- 
ison will  serve  to  illustrate  the  characteristics 
of  the  improved  separator  as  compared  with  var- 
ious other  types  not  in  accordance  with  the  in- 
vention. 

In  Figure  4,  the  centrifugal  and  centripetal 
forces  are  plotted  against  the  radial  position  of 
a  particle.  The  values  Ri  and  R2  of  the  radius 
are  assumed  to  be  the  radial  limits  of  a  passage 
such  as  26. 

For  a  given  angular  velocity  of  the  separator 
rotor  and  a  given  air  flow  condition  representing, 
for  example,  some  definite  velocity  of  flow  at  the 
radius  R2,  let  it  be  assumed  that  the  mass  and 
cross-sectional  area  of  a  particle  in  equilibrium 
are  mo  and  so  respectively.  According  to  the  de- 
sign principles  indicated  above,  it  follows  that 
the  straight  line  OA  will  represent  the  variations 
of  both  mooi2r  and  ksov2  with  the  radius.  Of 
course,  these  are  opposite  in  sign  so  that  the  par- 
ticle is  in  equilibrium  throughout  this  entire 
straight  line,  and,  a  fortiori,  between  the  radius 
limits  Ri  and  R2. 

Now,  consider  a  particle  having  a  mass  mi 
greater  than  the  mass  mo,  but  having  the  same 
cross-section  so,  i.  e.,  particles  of  the  same  size 
but  higher  density.  The  curve  representing  the 
values  of  mw2r  will  be  a  straight  line  OB.  This 
throughout  its  entire  extent,  will  lie  above  the 
curve  OA,  which  will  still  represent  the  value 
ksov2.  Consequently,  the  forces  will  be  such  as  to 
reject  this  new  particle  throughout  the  entire 
passage  26.  Attention  must  again  be  called  to  the 
fact  that  the  distribution  will  be  of  a  statistical 
nature,  so  that  a  particle  such  as  the  one  last 
mentioned  might  well  enter  part  way  into  the 
passage  26.  However,  since  it  will  be  subjected 
to  an  expelling  force  through  the  entire  radial 
extent  of  the  passage  26,  it  is  extremely  likely 
that,  despite  its  entrance  into  the  passage,  its 
direction  of  movement  will  be  reversed  and  it  will 
be  ultimately  rejected.  The  rejection  is  the  more 
certain,  of  course,  as  the  mass  mi  differs  from 
the  equilibrium  mass  mo. 

Again  let  us  consider  a  particle  having  the  same 
section  So,  as  the  equilibrium  particle,  but  hav- 
ing a  smaller  mass  m,2  i.  e.,  a  lower  density.  The 
curve  OF  will  represent  the  centrifugal  force 
acting  on  this  particle,  while  OA  will  still  repre- 
sent the  force  due  to  air  flow.  The  curve  OF  lies 
wholly  below  the  curve  OA  and  accordingly, 
throughout  the  extent  of  the  passage  26,  there 
will  be  a  tendency  toward  passage  of  the  particle 
inwardly  beyond  the  radius  Ri. 

Let  us  now  consider  a  particle  of  the  same 
density  as  the  particle  mo,  so  but  of  larger  size, 
i.  e.,  of  both  larger  mass  and  larger  section.  Re- 
membering that  the  mass  is  proportional  to  the 
cube  of  the  lineal  dimensions  and  the  section  to 
the  square  of  the  same,  we  can  write,  if  c  is  the 
linear  dimension: 

mo  /CoV.  C0_  3/m0 
m    \Cj  '  C~\ml 

-SWCoV  Co_  2iSo 

-Si  \cj  •cr\sl 

2ISo_  T^To.  So_/mf\] 
\S~\mt'  Sr\m'J 
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If  the  function  miw2r  is  represented  by  the  line 
OB,  the  function  ksiv2  will  be  represented  by  a 
line  OC,  which,  according  to  the  above,  will  lie 
between  OA  and  OB.  Accordingly,  a  particle 
mi,  si  of  the  same  density  but  of  larger  size  in- 
troduced between  the  impellers  will  be  subjected 
throughout  the  entire  length  of  the  passage  to 
an  ejecting  force. 

Similar  reasoning  will  show  that  a  particle  of 
mass  mi  and  section  S2  of  the  same  density  as 
the  particle  mo,  so  but  of  smaller  size,  will  be 
represented  by  the  curves  OE  and  OF,  respective- 
ly, so  that  a  particle  of  such  type  will  be  carried 
inwards  by  the  prevailing  centripetal  force 
throughout  the  radial  extent  of  the  impellers. 

Summarizing,  the  various  curves  in  Figure  4 
represent  the  following  in  comparison  with  the 
particle  mo,  so,  which  is  in  equilibrium  and  rep- 
resented by  the  curve  OA: 

OA  and  OB — A  particle  of  the  same  size  and 

higher  density. 
OA  and  OF — A  particle  of  the  same  size  but 

lower  density. 
OA  and  OC — A  particle  of  the  same  mass  and 

lower  density. 
OA  and  OE — A  particle  of  the  same  mass  and 

higher  density. 
OB  and  OC — A  particle  of  the  same  density  but 

larger  size. 

OE  and  OF — A  particle  of  the  same  density  but 
smaller  size. 

As  contrasted  with  the  results  obtained  by  the 
use  of  the  improved  separator  described  above, 
consideration  may  be  given  to  the  action  of  the 
type  having  ordinary  radially  extending  vanes 
and,  consequently,  outwardly  diverging  passages. 
Consider  the  same  equilibrium  particle  mo,  so  re- 
ferred to  above. 

In  this  case,  assuming  radial  vanes,  the  cross- 
section  of  the  passage  is  proportional  to  the  radi- 
us and  the  velocity  is  inversely  proportional  to 
the  radius,  so  that  a  curve  ksov2  is  a  second  de- 
gree curve  such  as  indicated  at  MN.  It  will  now 
be  necessary  to  specify  where  the  particle  is  at 
equilibrium,  and  let  it  be  assumed  that  the  equi- 
librium occurs  at  the  radius  R2,  namely,  at  the 
entrance  end  of  a  passage.  The  curve  OA  will 
still  represent  the  value  of  .iioufir,  but  if  equilibri- 
um is  to  occur  at  radius  R2,  the  curve  MN  will 
now  represent  the  value  of  ksov2,  as  indicated 
above,  and  will  intersect  the  line  OA  at  T  at  the 
abscissa  R2.  Between  the  limits  Ri  and  R2  the 
curve  MN  will  lie  above  the  curve  OA,  which 
means  that  the  centripetal  force  will  exceed  the 
centrifugal  force.  In  other  words,  if  the  particle 
under  consideration  once  enters  within  the  radius 
R2,  it  will  be  pulled  by  a  continuous  increasing 
force  within  the  separator. 

Now  consider  a  particle  having  the  same  cross- 
section  so  but  a  larger  mass  mi,  so  that  as  before 
miw2r  will  be  represented  by  the  line  OB.  OB 
intersects  MN  at  Q  at  a  radial  distance  within 
the  limits  of  the  passage.  Outwardly  of  Q  the 
centrifugal  force  exceeds  the  centripetal  force  on 
such  a  particle,  while  inwardly  of  Q  the  reverse 
is  true.  In  cthe/  words,  if  the  initial  entering 
velocity  of  this  type  of  particle  will  not  carry  it 
inwardly  of  the  point  Q,  it  will  be  rejected.  On 
the  other  hand,  if  it  passes  the  point  Q,  it  will  be 


very  strongly  urged  inwardly  and  will  pass  the 
separator  rotor.  So  far  as  rejection  of  this  parti- 
cle is  concerned,  therefore,  the  separator  passage 
has  an  effective  length  only  that  represented  by 

5  the  difference  of  the  radiis  of  the  points  Q  and 
R2.  Not  only  is  the  radial  distance  between  Ri 
and  Q  ineffective  to  reject  the  particle,  but  rather 
it  is  very  effective  to  pass  the  particle. 

If  we  consider  a  particle  of  section  so  and  mass 

10  7712,  i.  e.,  material  of  the  same  size  as  7710,  so  but 
of  iower  density,  the  curve  MN  will  still  repre- 
sent the  force  ksov2.  Line  OF  will  represent  the 
centrifugal  force  m2w2r,  and  it  can  be  seen  that 
such  a  particle  will  be  passed  through  the  se- 

15  lector. 

A  particle  of  the  same  density  as  mo,  so  but  of 
larger  size,  for  example,  mi,  si,  will  have  the 
curves  OB  and  Mi,  Ni  as  its  characteristic  curves. 
Tiiese  curves  intersect  at  a  point  Q',  and  it  can 

20  be  seen  that  between  Q'  and  R2  the  particle  will 
be  expelled,  while  between  R'  and  Q'  it  will  be 
forced  inwardly.  Therefore,  only  the  part  of  the 
passage  between  Q'  and  R2  will  be  effective  for 
the  removal  of  undesired  particles. 

25  A  particle  of  the  same  density  but  of  smaller 
dimensions  will  be  subject  to  forces  represented 
by  the  curves  OF  and  M2,  N2,  with  the  result  that 
the  centrifugal  force  is  always  smaller  than  the 
centripetal  force,  so  that  such  a  particle  will  be 

30  passed  throughout  the  passage. 

It  is  obvious  from  the  above  demonstration 
that  the  improved  selector  is  far  more  efficient  in 
rejecting  undesirable  material  of  either  large 
size  or  high  density  than  a  selector  in  which  the 

35  impellers  have  a  constant  thickness,  with  the 
result  that  the  separation  is  much  more  sharply 
dinned.  In  the  improved  selector  the  nature  of 
the  predominating  force  acting  on  a  particle  will 
be  constant  independently  of  the  radius.    In  the 

40  radial  vane  selector,  on  the  other  hand,  the  selec- 
tion is  only  effective  at  or  near  the  inlet  of  the 
passages  limited  by  the  vanes. 

The  conditions  of  separation  may  be  varied  in 
different  ways,  for  example,  by  changing  the  ve- 

45  locitiss  of  the  selector  and  impeller  rotors,  by 
throttling  flow  through  conduit  33  or  42,  by  con- 
trolling or  introducing  air  through  nozzle  8,  etc. 

In  Figure  5  there  is  indicated  another  embodi- 
ment of  the  invention  involving  the  provision  of 

50  a  substantially  closed  system  which  is  capable  of 
somewhat  more  effective  control  of  the  flow  and 
consequently  of  the  separation.  In  this  figure, 
the  separator  proper  is  the  same  as  that  hereto- 
fore described.    The  conduit  30,  however,  pro- 

55  vides  flow  into  a  niter  chamber,  indicated  at  58, 
provided  with  a  support  60  for  filter  material  62. 
The  particles  which  pass  tne  selector  separate 
in  the  chamber  58  and  may  be  removed  through 
the  valved  exit  64.    An  admission  port  for  air  is 

60  provided  at  61  and  serves  to  permit  the  replace- 
ment of  any  air  lost  with  the  powdered  material. 
A  conduit  68  connects  the  filter  chamber  with  a 
compressor  6C  driven  through  a  shaft  72,  which 
compressor  delivers  air  through  conduit  70  from 

65  the  jet  8,  which  serves  for  the  entrainment  of 
the  powdered  material.  Regulation  in  this  case 
may  be  effected  by  control  of  either  the  shaft  22 
or  72.  During  normal  operation  there  will  be 
little  flow  of  air  through  the  passage  6 1 . 
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The  invention  relates  to  the  manufacture  of 
spinning  nozzles. 

The  main  object  of  the  invention  is  to  produce 
spinning  nozzles  consisting  of  gold-platinum  alloy 
of  high  tempering  hardness  and  great  resistance  5 
to  mechanical  stresses  and  which  are  not  so  liable 
to  close  up  or  clog  as  the  known  nozzles. 

A  further  object  of  the  invention  is  to  furnish 
nozzles  having  thinner  walls  and  of  greater  dura- 
bility than  the  nozzles  known  hitherto,  whereby  in 
a  saving  is  effected  both  in  the  amount  of  pre- 
cious metals  employed  and  the  Quantities  of  noz- 
zles it  is  necessary  to  keep  in  stock  as  spares. 

Another  object  is  to  provide  a  process  for 
manufacturing  such  improved  nozzles.  IS 

The  spinning  nozzles  according  to  the  invention 
are  essentially  characterised  in  that  their  plati- 
num contents  exceed  32%  of  the  total  alloy  and 
amounts  to  for  example,  35-60%. 

For  the  manufacture  of  spinning  nozzles  for  20 
the  artificial  silk  industry  gold-platinum  alloys 
have  hitherto  been  used  having  a  platinum  con- 
tent up  to  30%.    Alloys  with  30%  platinum  have 
especially  proved  suitable.   They  have  a  high 
tempering  hardness  and  great  durability  under  25 
actual  working  conditions,  further,  the  tendency 
of  the  bore  holes  to  close  up  in  working  is  com- 
paratively slight  in  these  nozzles,  but  despite  this 
an  increase  of  the  platinum  content  is  desirable 
as  this  enables  one  to  expect  a  further  increase  30 
in  hardness  of  the  gold-platinum  alloys  in  their 
tempered  condition. 

Hitherto  no  one  has  ventured  to  increase  the 
platinum  content  of  these  nozzles,  owing  to  the 
fact  that  it  was  anticipated  that  if  the  platinum  35 
content  were  raised  this  would  result  in  consid- 
erably increasing  the  difficulties  in  finishing  the 
nozzles,  especially  in  regard  to  the  producing  of 
the  nozzle  orifices,  insomuch  as  the  quenching 
hardness  rises  proportionately  with  the  increase  40 
in  the  platinum  content,  and  hitherto  the  noz- 
zles were  always  drilled  in  the  quenched  condi- 
tion. 

It  is  known  that  alloys  for  the  purpose  of  tem- 
pering are  quenched  at  a  high  temperature  as  45 
near  as  possible  to  the  lower  melting  point  curve 
and  then  heated  to  a  considerably  lower  tempera- 
ture. As  however  it  is  an  extremely  difficult  task 
to  produce  the  fine  orifices  in  the  nozzles  in  their 
tempered  condition  owing  to  their  great  hard-  50 
ness,  which  operation  has  in  some  cases  proved 
impossible,  the  drilling  is  carried  out  when  they 
are  in  the  quenched  condition  and  not  until  the 
drilling  is  completed  are  they  heated  again  for 
hardening  purposes.    For  this  reason  it  must  be  55 


assumed  that  the  increase  in  quenching  hardness 
due  to  the  increase  in  quenching  hardness  due  to 
the  increased  platinum  contents  would  render 
drilling  impossible,  as  comparative  tests  had 
shown  that  an  alloy  containing  40%  platnum  pos- 
sessed a  tempering  hardness  of  315  Brinell  units 
and  a  quenching  hardness  of  170  Brinell  units, 
whereas  the  same  figures  for  the  gold-platinum 
alloy  hitherto  used  i.  e.  30%  platinum  and  70% 
gold  were  maximum  200  Brinell  units  and  about 
100  Brinell  units  at  a  tempering  temperature  of 
550°  centigrade. 

When  increasing  the  platinum  content  to  50%, 
the  tempering  hardness  rises  to  380  Brinell  units 
and  the  quenching  hardness  to  about  260  Brinell 
units. 

On  further  increasing  the  platinum  contents 
to  60%  the  tempering  hardness  amounts  to  ap- 
proximately 420  Brinell  units  and  the  quenching 
hardness  to  about  330  Brinell  units. 

Increased  to  65%  platinum  content,  the  alloy 
has  a  tempering  hardness  of  440  Brinell  units 
and  a  quenching  hardness  of  about  330  Brinell 
units. 

It  was  found,  however,  that  despite  this  con- 
siderable increase  in  quenching  hardness  gold- 
platinum  alloys  having  a  higher  platinum  content 
than  30%  could  be  used,  and  that  further  the 
nozzles  so  produced  possessed  various  advantages, 
as  it  was  discovered  that  where  the  platinum 
content  exceeded  32%  the  alloy  was  so  exceeding- 
ly fine  grained  that  such  fine  bores  as  are  re- 
quired for  spinning  nozzles  could  be  produced 
without  trouble  despite  their  greater  hardness 
and  that  these  bores  were  even  smoother  walled 
than  it  was  possible  to  make  them  hitherto. 

Researches  have  shown  that  this  fineness  of 
grain  of  the  gold-platinum  alloys  increases  as  the 
platinum  content  increases  reaching  its  maxi- 
mum at  about  55%  platinum  content. 

This  fact  having  been  established  alloys  con- 
taining more  than  40%  platinum  are  now  used 
with  advantage,  e.  g.  such  as  contain  about  45  to 
60%.  The  tempering  hardness  of  these  alloys 
lies  between  about  320  or  350  to  420  Brinell 
units.  The  great  quenching  hardnesses  of  these 
alloys  which  were  mentioned  above  strangely 
enough  offer  no  obstacle  to  drilling  the  nozzles 
made  of  these  alloys  in  the  quenched  condition, 
insomuch  a?  has  already  been  stated  the  fineness 
of  the  grain  renders  them  comparatively  easy 
to  work. 

However,  the  nozzles  can  also  be  drilled  after  a 
special  annealing.  It  has  been  that  good  re- 
sults are  obtained  when  e.  g.  the  nozzles  are 
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drilled  after  an  annealing  at  medium  tempera- 
tures, i.  e.  from  about  600  to  900°  C.  and  there- 
after heated  in  manner  known  to  high  tempera- 
tures, e.  g.  1100  to  1240°  C.  then  quenched  and 
finally  tempered  by  reheating  the  finished  noz- 
zles to  lower  temperatures,  say  525-575°  C.  for 
example  550°  C. 

The  fact  is  that  during  such  annealing  treat- 
ment at  medium  temperatures  the  hardness  of 
such  alloys  having  a  higher  platinum  content  in- 
creases only  very  slightly.  Thus  taking  as  an  ex- 
ample an  annealing  at  about  800°  C.  the  degree 
of  hardness  of  alloys  having  about  35  to  about 
65%  platinum  lies  between  only  approximately 
100  and  120  Brinell  units. 

In  a  practical  application  of  this  process  the 
procedure  may  be  as  follows:  the  nozzles  are 
first  annealed  at  somewhat  high  temperature, 
say  900  to  1100°  C,  for  example  1000°  C,  in  order 
to  eliminate  mechanical  stresses,  and  then  the 
annealing  temperature  is  reduced  to  that  which 
at  which  temperature  the  drilling  of  the  nozzles 
is  then  carried  out. 

It  is  surprising  that  such  annealing  treatment 
prior  to  the  drilling  should  give  good  results,  see- 
ing that  previous  experience  has  shown  that  when 
using  known  spinning  nozzle  alloys,  the  orifices 
are  rendered  useless  when  heated  to  high  tem- 
peratures, whereas  in  the  present  case  the  pre- 
annealed  nozzles  must,  subsequent  to  the  drill- 
ing, also  be  exposed  to  high  temperatures  of 
about  1150  to  1250°  C.  for  the  purpose  of  tem- 
pering. 

However,  when  carrying  out  the  present 
process  it  was  found  that  owing  to  the  extraordi- 
nary fineness  of  grain  of  the  alloys  having  higher 
platinum  contents,  the  nozzle  orifices  are  not  dis- 
advantageous^ modified  by  the  subsequent  heat- 


ing process.  It  is  sufficient  to  smooth  or  polish 
the  bores  after  the  usual  quenching,  e.  g.  by 
means  of  reamer  needles.  In  fact  the  quality  of 
the  orifices  and  bores  is  even  better  than  in  noz- 
5  zles  made  from  the  hitherto  used  gold-platinum 
alloys. 

Owing  to  their  greater  tempering  hardness  the 
spinning  nozzles  made  according  to  the  inven- 
tion possess  considerably  greater  resistance  to 

10  mechanical  stresses.  The  walls  of  the  nozzles 
can  be  made  thinner,  thus  saving  precious  metals. 
The  nozzles  are  considerably  more  durable,  and 
this  characteristic  makes  it  possible  to  have 
smaller  quantities  of  the  precious  metal  nozzles 

15  in  stock  as  spares. 

Owing  to  the  greater  smoothness  of  the  bores 
and  perhaps  also  due  to  the  different  composi- 
tion of  the  alloys,  the  nozzles  when  in  use  show 
a  still  smaller  tendency  to  close  up  in  the  bores 

20  than  those  made  of  the  hitherto  used  alloy  in 
the  proportion  of  70%  gold  to  30%  platinum. 
The  nozzles  therefore  do  not  need  to  be  replaced 
very  often  on  account  of  closing  up  of  the  bores 
or  clogging.    Thus  stoppages  and  breakdowns 

2,r>  are  avoided  or  reduced  in  number,  and  in  addi- 
tion the  finished  products  will  be  of  greater  uni- 
formity as  regards  quality. 

The  gold-platinum  alloys  used  according  to  the 
invention  can  finally  contain  slight  quantities, 

30  e.  g.  1%  and  up  to  3%  of  at  least  one  other  metal 
of  the  platinum  group.  A  percentage  of  rhodium 
has  proved  particularly  suitable. 

By  means  of  these  additional  metals  the  alloys 
can  be  improved  in  various  ways,  and  in  particu- 

35  lar  these  additions  facilitate  the  work  of  finish- 
ing during  certain  manufacturing  stages. 
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Our  invention  relates  to  the  removal  of  chlorine 
from  hydrocarbon  mixtures  and  more  particu- 
larly to  the  dechlorinating  of  the  mixtures  ob- 
tained in  the  polymerization  of  unsaturated  hy- 
drocarbons with  the  aid  of  polymerizing  agents 
or  condensing  catalysts  which  contain  a  chlo- 
rine compound  such  as  a  metal  halide. 

It  is  an  object  of  our  invention  to  materially 
reduce  in  a  simple  and  efficient  manner  the  pro- 
portion of  chlorine  constituents  contained  in 
mixtures  which  mainly  contain  hydrocarbons. 

It  is  well  known  that  a  considerable  amount 
of  chlorine,  ranging  between  about  1000  and  3000 
milligrams  per  litre,  in  the  form  of  inorganic  or 
organic  chlorine  compounds  is  contained  in  the 
products  of  polymerization  which  are  produced, 
mainly  in  the  manufacture  of  lubricating  oils,  by 
treating  olefines  or  other  unsaturated  hydro- 
carbons or  hydrocarbon  mixtures  containing 
such  unsaturated  compounds  with  polymerizing 
catalysts,  such  as  aluminium  chloride.  As  a  rule 
these  polymerization  products  are  separated  by 
distillation  into  a  benzine  fraction  and  a  frac- 
tion which  contains  the  lubricating  oils  formed. 
The  benzine  fraction  separated  from  the  other 
products  of  polymerization  can  be  subjected  to 
a  cracking  treatment  for  the  recovery  of  a  hy- 
drocarbon mixture  rich  in  unsaturated  hydro- 
carbons. In  this  cracking  treatment  the  chlorine 
content  of  the  benzine  has  a  vigorous  corroding 
effect  on  the  metal  of  the  cracking  apparatus. 

It  has  already  been  suggested  to  free  such 
polymerization  products  from  chlorine  by  heat- 
ing them  in  the  presence  of  fuller's  earth,  but 
this  treatment  has  been  found  to  be  practically 
inefficient.  According  to  another  suggestion  the 
products  of  polymerization  are  washed  with 
aqueous  alkaline  solutions  in  order  to  saponify 
the  chlorine  constituents,  but  this  treatment  is 
not  successful  either.  Also  when  replacing  the 
alkaline  solutions  by  solid  alkaline  oxides  no  sat- 
isfactory removal  of  chlorine  could  be  effected. 
Products  of  polymerization  treated  with  a  mix- 
ture of  zinc  oxide  and  magnesium  oxide  still  con- 
tain 500  to  600  mgs.  chlorine  per  litre. 

We  have  now  found  that  hydrocarbon  mix- 
tures can  be  dechlorinated  to  an  extent  which 
suffices  for  practical  purposes  by  heating  such 
mixtures  in  the  presence  of  fuller's  earth  and 
magnesium  oxide.  The  magnesium  oxide  may 
be  wholly  or  partly  replaced  by  zinc  oxide. 

The  new  process  may  be  applied  with  advan- 
tage to  the  products  of  polymerization  men- 
tioned above,  the  products  being  subjected  to  this 
treatment  directly  after  having  been  separated 


from  the  sludge  which  contains  the  main  part 
of  the  polymerizing  catalyst  used.  However  the 
oily  layer  formed  in  the  polymerization  process 
may  also  be  first  subjected  to  a  distillation  and 
5  the  distillates,  or  parts  thereof,  after  having  thus 
been  freed  from  the  lubricants  formed,  may  then 
advantageously  be  treated  with  a  mixture  of 
fuller's  earth  and  magnesium  oxide  and/or  zinc 
oxide. 

10  An  addition  of  1.5  per  cent  fuller's  earth  and 
1.5  per  cent  magnesium  oxide  suffices  as  a  rule 
for  a  satisfactory  removal  of  the  chlorine  con- 
stituents. Since  zinc  oxide  is  more  efficient  than 
magnesium  oxide,  the  1.5  per  cent  magnesium 

15  oxide  may  be  replaced  by  0.6-0.8  per  cent  zinc 
oxide.  If  a  composition  of  fuller's  earth  and 
magnesium  oxide  is  used,  we  prefer  to  heat  the 
mixture  with  the  material  to  be  treated  to  about 
180°  C.    Lower  temperatures,  for  instance  130- 

20  150°  C,  are  sufficient  when  compositions  of 
fuller's  earth  and  zinc  oxide  are  employed. 

If  a  mixture  of  magnesium  oxide,  zinc  oxide 
and  fuller's  earth  is  used,  the  temperature  to 
be  maintained  during  the  treatment  may  range 

25  between  about  130  and  180°  C.  The  tempera- 
ture may  be  the  lower,  the  more  zinc  oxide  is 
present  in  the  mixture. 

As  a  rule  the  hydrocarbon  mixtures  to  be  puri- 
fied together  with  the  additions  of  fuller's  earth 

•'50  and  magnesium  and/or  zinc  oxide  are  heated  to 
these  temperatures  during  about  2  to  6  hours, 
whereupon  the  fuller's  earth  and  the  oxides  are 
separated  from  the  liquid  constituents  for  in- 
stance by  filtration.    The  hydrocarbon  mixtures 

:>•">  thus  obtained  only  contain  traces  of  chlorine, 
about  30  to  60  mgs.  per  litre. 

If  the  hydrocarbon  mixtures  to  be  dechlori- 
nated contain  fractions  which  boil  below  the  tem- 
perature at  which  the  mixture  shall  be  dechlori- 

40  nated,  the  treatment  is  carried  out  in  a  closed 
vessel,  such  as  an  autoclave,  i.  e.  under  increased 
pressure. 

It  is  another  advantage  of  our  method  that  the 
mixtures  can  easily  be  filtered  in  contrast  to  the 
45  case,  where  only  fuller's  earth  is  used. 

Example  1 

A  cracking  benzine  which  boils  up  to  220°  C.  is 
polymerized  with  aluminium  chloride  in  the  usu- 

o0  al  manner,  whereupon  the  highly  viscous  hydro- 
carbon mixture  is  separated  from  the  sludge  con- 
taining the  aluminium  chloride  contact.  This 
hydrocarbon  mixture  contains  benzines  and  lu- 
bricating oils  and  in  addition  thereto  chlorinated 

55  hydrocarbons  and,  owing  to  the  solubility  of 
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small  quantities  of  the  aluminium  chloride  con- 
tact layer  in  the  oily  layer  formed  above  it,  small 
quantities  of  aluminium  chloride  double  com- 
pounds. 20  litres  of  this  impure  hydrocarbon 
mixture,  separated  from  the  sludge,  are  stirred 
two  hours  together  with  400  grams  magnesium 
oxide  and  200  grams  fuller's  earth  in  a  closed 
stirring  vessel  at  200°  C,  the  pressure  rising  to 
about  7.5  atmospheres  above  normal.  The  re- 
action mixture  is  then  cooled  to  about  30°  C, 
whereupon  the  content  of  the  vessel  is  filtered. 
Filtration  occurs  rapidly  and  results  in  a  clear 
nitrate,  the  content  of  chlorine  of  which  has 
dropped  from  2000  mgs.  to  36  mgs.  per  litre. 

Example  2 

20  litres  of  the  same  impure  hydrocarbon  mix- 
ture as  used  in  Example  1  and  containing  2000 
mgs.  chlorine  per  litre  are  stirred  during  six 
hours  in  an  autoclave  at  140°  C.  together  with 
100  grams  zmc  oxide  and  100  grams  fuller's 
earth.  The  pressure  rises  to  4  atmospheres 
above  normal.  The  mixture  is  cooled  and  fil- 
tered in  the  same  manner  as  described  with  ref- 
erence to  Example  1.  The  nitrate  contains  only 
47  mgs.  per  litre. 

Example  3 

A  benzine  recovered  from  the  raw  oil  formed 


in  the  polymerization  of  liquid  olefines  to  lubri- 
cating oils,  by  distilling  the  raw  oil  in  such  a 
manner  that  the  lubricating  oils  formed  in  the 
synthesis  remain  as  distillation  residue,  contains 

5  chlorine  merely  in  form  of  chlorinated  hydro- 
carbons, since  the  aluminium  chloride  double 
compound  contained  in  the  raw  oil  has  a  higher 
boiling  point  than  the  benzine  distilled  from  the 
same.    560  litres  of  this  benzine  containing  1700 

2q  mgs.  chlorine  per  litre,  are  heated  three  hours 
under  stirring  with  5.5  kgs.  magnesium  oxide,  2.5 
kgs.  zinc  oxide  and  5  kgs.  fuller's  earth  in  an 
autoclave  to  160°  C.  The  pressure  rises  to  6-7 
atmospheres  above  normal.   The  benzine  recov- 

15  ered  from  the  reaction  mixture  by  cooling  and  fil- 
tering has  a  boiling  end  point  of  220°  C.  It  con- 
tains only  50  mgs.  chlorine  per  litre. 

The  term  "polymerization"  as  used  in  this 
specification  and  the  claims  is  intended  to  in- 

20  elude  also  reactions  which  are  sometimes  termed 
condensation  reactions. 

Various  changes  may  be  made  in  the  details 
disclosed  in  the  foregoing  specification  without 
departing  from  the  invention  or  sacrificing  the 

9_  advantages  thereof. 

CARL  CLAR. 
PAUL  KUHNEL. 
NIKOLATJS  GEISER. 


Published  July  13,  1943 


Serial  No.  224,630 


ALIEN   PROPERTY  CUSTODIAN 

ADDING  MACHINE 

Karl  Berthold  Wilhelm  Kiel,  Glashutte,  Germany; 
vested  in  the  Alien  Property  Custodian 

Application  filed  August  12,  1938 


This  invention  relates  to  an  adding  machine 
with  which  is  combined  a  multiplying  arrange- 
ment capable  of  operating  by  shortened  multi- 
plication. 

It  is  well  known  that  multiplying  can  be  done  5 
on  adding  machines  by  adding  repeatedly  the 
value  set  up  as  by  actuating  the  repeat  key  and 
pressing  down  the  motor  key  repeatedly.  This 
method  of  operating,  however,  requires  keen  at- 
tention on  the  part  of  the  operator,  and  experi-  10 
ence  has  demonstrated  that  it  is  not  carried  out 
without  calculating  errors.  In  order  to  overcome 
these  difficulties  a  so-called  multiplier  setting 
mechanism  has  been  provided  on  the  adding  ma- 
chine and  by  means  of  this  the  "repeat"  addi-  lo 
tions  were  carried  out  automatically  by  pressing 
a  suitable  key. 

However,  this  did  not  provide  means  for  utiliz- 
ing the  adding  machine  for  large  scale  multipli- 
cation operations,  because  the  adding  machine,  20 
as  a  result  of  the  oscillatory  movements  of  its 
principal  parts,  was  too  slow  in  operation  for  the 
purpose  intended. 

It  is  an  object  of  the  present  invention  to  adapt 
an  adding  machine  notwithstanding  its  relatively  25 
slower  operation  for  use  as  a  multiplying  ma- 
chine. The  multiplier  setting  mechanism  ac- 
cording to  the  present  invention  is  arranged  so 
that  the  values  above  5  are  calculated  by  short- 
ened multiplication.  30 

A  further  object  of  the  invention  is  to  provide 
a  particularly  simple  construction  wherein  a 
shifting  member  actuated  by  the  multiplier  set- 
ting mechanism  acts  on  the  stem  of  the  motor 
key  by  means  of  an  intermediate  member  such  3i5 
as  a  lever  or  the  like. 

A  further  object  of  the  invention  is  to  provide 
an  arrangement  wherein  the  shifting  means  of 
the  multiplier  setting  mechanism,  which  deter- 
mines whether  addition  or  subtraction  is  to  be  40 
used,  is  connected  with  the  means  of  the  adding 
machine  for  reversing  the  calculating  mecha- 
nism gears  so  as  to  set  them  for  the  desired  addi- 
tion or  subtraction. 

The   accompanying   drawings   show   an   ex-  45 
ample  of  the  invention.   Referring  to  the  draw- 
ings: 

Figure  1  is  a  partial  side  view  of  the  invention 
with  the  cover  plate  removed. 

Figure  la  is  a  continuation  of  the  view  shown  50 
in  Figure  1  and  to  the  right  thereof. 

Figure  2  is  a  partial  plan  view  with  a  portion 
of  the  cover  plate  removed. 

Figure  2a  is  a  continuation  of  the  view  in  Fig- 
ure 2  and  to  the  right  thereof.  65 


Figure  3  is  a  cross  sectional  view  taken  on  the 
section  line  III — III  of  Figures  2  and  2a  with 
parts  broken  away  and  omitted  for  greater 
clarity. 

Figure  4  is  a  cross  sectional  view  taken  on  the 
section  line  IV — IV  of  Figures  2  and  2a  looking 
in  the  direction  of  the  arrows  and  with  portions 
omitted  for  greater  clarity. 

Figure  5  is  a  horizontal  cross  sectional  view 
taken  on  the  section  line  V — V  of  Figure  3  with 
portions  omitted  for  greater  clarity. 

Figure  6  is  a  cross  sectional  view  illustrating 
particularly  the  connections  with  the  motor  key 
and  the  means  for  securing  the  step-by-step  re- 
turn motion  of  the  ratchet  wheel. 

Figure  7  is  a  cross  sectional  view  of  the  multi- 
plier setting  mechanism  in  initial  position. 

Figure  8  is  a  cross  sectional  view  similar  to 
Figure  7  but  with  some  of  the  parts  omitted  for 
greater  clarity  illustrating  the  position  of  the 
parts  when  the  multiplier  setting  key  "2"  is  de- 
pressed. 

Figure  9  is  a  view  similar  to  Figure  7  with  parts 
omitted  for  greater  clarity  illustrating  the  posi- 
tion assumed  by  certain  elements  when  the  mul- 
tiplier setting  key  "6"  is  depressed. 

Figure  10  is  also  a  view  similar  to  Figure  7  with 
parts  omitted  for  greater  clarity  illustrating  the 
position  taken  by  some  of  the  parts  when  the 
multiplier  key  "0"  is  depressed. 

Figure  11  is  a  view  similar  to  Figure  7  with 
some  of  the  parts  omitted  for  greater  clarity  illus- 
trating the  position  assumed  by  various  elements 
when  the  multiplier  setting  key  "9"  is  depressed. 

Figure  12  is  also  a  view  similar  to  Figure  7 
with  parts  omitted  for  greater  clarity  illustrating 
the  position  taken  by  some  of  the  elements  when 
the  multiplier  setting  key  "2"  is  depressed  with 
the  controls  however  in  a  different  position  from 
that  shown  in  Figure  8. 

Figure  13  is  a  partial  cross  sectional  view  sim- 
ilar to  that  shown  in  Figure  10  with  parts  omitted 
for  greater  clarity  and  other  cooperating  parts  in- 
serted in  order  to  more  clearly  show  the  operation 
between  such  cooperating  parts. 

Figure  14  is  a  cross  sectional  view  taken  on 
the  section  line  XIV — XIV  of  Figure  7  looking  in 
the  direction  of  the  arrows  and  illustrating  the 
particular  controls  for  the  multiplier  setting  keys 
"0"  and  "9". 

F'gure  15  is  a  similar  view  to  Figure  14  showing 
the  parts  in  a  different  position. 

Figure  16  is  a  cross  sectional  view  taken  on 
the  section  line  XVI — XVI  of  Figure  7  and  look- 
ing in  the  direction  of  the  arrows  illustrating 
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particularly  the  control  means  for  the  revers- 
ing of  the  calculating  or  counting  gears  and  the 
control  for  the  means  governing  the  step  by  step 
movement  of  the  ratchet  shifting  means. 

Figure  17  is  a  partial  perspective  view  illus- 
trating the  construction  of  a  control  tube  and 
cooperating  U-shaped  bars  determining  the  step- 
by-step  movements  to  be  given  to  the  ratchet 
shifting  wheel  in  accordance  with  the  particular 
multiplier  setting  key  depressed,  and 

Figure  18  is  a  cross  sectional  view  taken  on 
section  line  XVIII— XVIII  of  Figure  15. 

The  invention  is  illustrated  and  described  as 
based  upon  the  well  known  "Astra"  type  of  add- 
ing and  subtracting  machine,  such  as  shown  in 
Patent  No.  1,897,932  issued  Feb.  14,  1933. 

The  adding  and  subtracting  machine 

Arranged  on  the  keyboard  301  of  the  adding 
machine  in  well  known  manner  are  the  nine  keys 
30 1 which  are  designated  "!"-"9."  The  zero 
keys  302,  303  and  304  cooperate  in  well  known 
manner  with  the  setting  piece  carriage  305.  "R" 
designates  the  repeat  key  through  the  setting  of 
which  the  well  known  clearing  mechanism  act- 
ing on  the  carriage  is  disconnected.  306  desig- 
nates the  clearing  lever  for  the  setting  mecha- 
nism. The  key  307  having  the  minus  sign  (  — ) 
sets  the  machine  for  subtraction,  that  is,  by 
pressing  such  key,  the  means  for  reversing  the 
calculating  or  counting  gears  is  actuated  and  the 
calculating  mechanism  operates  subtractively. 
308  designates  the  key  by  which  the  intermedi- 
ate total  is  determined  and  309  designates  the 
total  key. 

The  setting  piece  carriage  305  is  provided  be- 
low and  above  with  two  rollers  420  by  means 
of  which  it  runs  on  two  guide  rails  421  attached 
to  the  machine  frame.  The  carriage  is  provided 
with  a  plurality,  in  the  present  example  ten, 
vertical  rows  of  setting  pins  333,  each  row  com- 
prising nine  pins,  so  that  the  carriage  of  the 
present  exemplary  embodiment  carries  ninety 
such  pins.  The  setting  pins  are  set  by  means 
of  the  keys  30 1'  or  302,  303  and  304. 

Key  302  is  attached  to  a  key  lever  359  which 
is  journaled  on  a  shaft  360  attached  to  the  ma- 
chine frame.  The  lever  359  is  provided  with  a 
downwardly  extending  arm  361  with  which  a 
rod  362  is  engaged.  The  right  end  of  rod  362  is 
slidably  guided  lcng:tudinally  in  a  perpendicu- 
lar bracket  plate  422  attached  to  the  machine 
frame.  The  end  of  rod  362  extends  within  range 
of  the  lowermost  sliding  setting  pin  333,  which 
corresponds  to  the  "0"  value.  The  keys  303  and 
304  act  in  a  similar  manner  on  the  rod  3S2. 

The  keys  301'  are  attached  to  the  suitably 
formed  nine  key  levers  423,  which  are  also  jour- 
naled on  the  shaft  350.  Each  key  lever  423,  ex- 
cept that  which  carries  the  "9"  key,  has  a  down- 
wardly extending  arm  424,  each  connected  with 
a  rod  425.  The  rods  425  are  held  so  as  to  be 
longitudinally  slidable  at  their  free  ends  in  the 
guide  plate  bracket  422. 

The  rod  425  which  is  connected  with  the  key 
301'  designated  "1,"  acts  on  the  second  row  of 
sliding  setting  pins  333  which  correspond  to  the 
value  "1."  The  key  301'  designated  by  "2"  coop- 
erates with  the  jrod  which  is  coordinated  with 
the  third  row  (from  the  bottom)  of  sliding  set- 
ting pins  333,  and  so  on.  Keys  302  and  301'  also 
cooperate  with  an  escapement  mechanism  for 
the  lateral  movement  of  the  carriage  305,  which 
comprises  the  following  construction. 

The  key  levers  which  carry  the  corresponding 


keys  301'  and  302  engage  by  their  lower  surfaces 
a  rod  423,  whose  ends,  as  shown  in  Fig.  5  are 
attached  to  two  le/ers  427.  The  levers  427  are 
attached  to  the  shaft  360,  which  is  rotatably 

5  journalled  in  the  machine  frame.  One  lever  427 
is  connected  by  a  pin  428  to  one  end  of  a  link 
429  which  at  the  ether  end,  engages  a  lever  439. 
Lever  430  is  attached  to  a  shaft  431  rotatably 
journaled  in  a  bearing  432  attached  to  the  ma- 

10  chine  frame. 

A  plate  433  is  also  attached  to  shaft  431  and 
carries  a  shift  tooth  433'.  (See  Fig.  5.)  Another 
plate  434  is  slidably  mounted  on  plate  433.  For 
this  purpose,  the  two  attaching  screws  435  en- 

15  gage  through  corresponding  slots  436  of  plate  434. 
Plate  434  is  provided  with  a  shift  tooth  437  cor- 
responding to  the  shift  tooth  433'.  Also  engaged 
with  plate  434,  at  438,  is  a  traction  spring  439 
which  is  attached  at  449  to  plate  433.   This  spring 

20  tends  to  move  plate  434  in  the  direction  of  the 
arrow  in  Fig.  5.  According  to  Fig.  5,  this  plate  is 
prevented  from  movement  by  its  tooth  437  en- 
gaging in  a  rack  3i0  attached  to  the  carriage. 
If  one  of  the  keys  301'  or  302  are  depressed 

25  not  only  is  the  corresponding  setting  pin  333  of 
the  vertical  pin  row  in  front  of  the  rods  425 
moved  to  the  right  from  the  position  shown  in 
Fig.  3,  but  also,  at  the  same  time,  by  means  of 
the  elements  426-430,  the  plate  433  is  swung, 

30  against  the  traction  of  a  spring  441,  into  the 
dotted  line  position  of  Fig.  3.  In  this  swinging 
movement  of  the  plate  433,  the  tooth  433'  passes 
into  the  denture  of  rack  310,  while  tooth  437  is 
released  therefrom  and  moves  to  the  dotted  line 

35  position  of  Fig.  5  through  the  traction  of  spring 
439. 

If  the  depressed  key  is  released,  then,  through 
the  traction  of  the  spring  441,  plate  433  again 
swings  downwardly  and  the  tooth  433'  passes 

40  out  of  the  range  of  the  denture  of  rack  3 1 0  and 
the  spring  urged  tooth  437  simultaneously  passes 
into  the  denture  of  rack  310.  Under  the  pull 
of  the  stronger  traction  spring  442  engaged  with 
the  carriage,  the  carriage  is  moved  in  the  direc- 

45  tion  of  the  arrow  in  Fig.  5  for  the  distance  of 
one  rack  tooth  and  the  plate  434  again  assumes 
the  position  shown  in  full  lines  in  Fig.  5.  The 
carriage  has  thereby  been  moved  the  distance 
between  adjacent  rows  of  pins  333  since  each 

50  rack  tooth  corresponds  thereto. 

Associated  with  carriage  305  is  a  number  of 
type  carrying  bars  330,  of  which,  as  shown  in 
Figs.  2  and  5,  eleven  are  provided  arranged  in 
adjacent  relationship.    It  is  to  be  noted  that  ten 

55  of  these  bars  carry  the  types  "0"-"9,"  while  the 
eleventh  contains  the  symbols  or  signs.  The  in- 
dividual types  331  are  arranged  slidably  on  the 
bars  330.  Provided  at  the  lower  end  of  each  type 
bar  339  is  a  projecting  shoulder  332  which  ex- 

60  tends  within  range  of  the  setting  pins  333  slidably 
mounted  in  carriage  305. 

The  type  bars  330  are  also  each  provided  with 
an  arm  334  over  which  a  common  cross  bar  335 
engages.    The  bar  335  is  carried  by  a  slide  336 

es  which  is  moved  upwardly  by  means  of  a  link  337 
connected  thereto  and  by  a  control  lever  338,  con- 
nected to  link  337  when  the  machine  is  operated. 
In  this  manner  all  the  type  bars  330  are  released, 
so  that  they  can  pass  upwardly  under  the  pull 

70  of  the  traction  springs  495  engaged  with  projec- 
tions 494  thereon  until  the  corresponding  shoul- 
ders 332  contact  the  extruded  setting  pins  333  of 
the  pin  row  coordinated  therewith. 

A  rack  443  is  associated  with  each  type  bar 

75  330.    Each  rack  443  is  provided  with  two  pins 
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444  engaging  in  slots  445  of  the  bars  330.  Each 
rack  is  provided  with  an  arm  446  to  which  a 
traction  spring  447  is  engaged.  The  other  end 
of  spring  447  is  attached  to  the  bar  330  with 
which  the  rack  443  is  associated.  The  spring  447 
tends  to  move  the  rack  443  relative  to  the  bar 
330  in  the  direction  of  the  arrow  in  Fig.  3. 

The  calculating  mechanism  gears  and  reversing 
means  therefor 

Coordinated  with  the  racks  is  a  calculating 
mechanism  consisting  of  a  suitable  number  of 
counting  gear  wheels  448.  The  gears  448  are 
journaled  on  a  shaft  449,  which  is  attached  in 
the  two  parallel  plates  450  and  451.  The  two 
plates  are  pivoted  to  two  levers  452  by  pins  453, 
and  the  levers  452  are  disposed  at  both  sides  of 
the  set  of  bars  330.  The  levers  452  are  intercon- 
nected at  the  bottom  by  a  crossbar  454  and  are 
mounted  oscillatably  on  a  trunnion  455  attached 
to  the  machine  frame. 

Each  gear  448  of  the  calculating  mechanism 
is  engaged  with  a  reversing  gear  456.  The  gears 
456,  which  have  the  same  number  of  teeth  as 
the  gears  448,  are  journaled  on  a  shaft  spindle 
457  which  is  attached  to  the  two  frame  plates 
450  and  451.  Engaged  with  the  lower  end  of 
the  plate  450,  at  458,  is  a  link  459  which  is  con- 
nected by  a  pivot  pin  460  to  a  lever  arm  4R!. 
The  lever  arm  461  is  fixed  to  the  shaft  352  jour- 
naled in  the  mach'ne  frame  3!  6.  A  plate  353, 
which  is  provided  at  both  diametrically  opposite, 
ends  with  pins  354  and  355  is  fixed  to  shaft  352. 
By  setting  or  pivoting  plate  353  into  the  dotted 
line  position  of  Pig.  3,  the  plates  450  and  45! 
are  swung  about  the  pins  453  so  that  the  calcu- 
lating mechanism  gears  448  unmesh  from  and 
the  reversing  gears  456  mesh  with  the  racks  443. 
In  this  manner  a  certain  predetermined  move- 
ment of  the  racks  in  one  direction  with  respect 
to  the  calculating  mechanism  gears  448  is  re- 
versed to  the  opposite  direction  and  brings  about 
the  opposite  method  of  calculation,  that  is,  the 
value  based  on  the  magnitude  of  the  rack  move- 
ment is  not  added,  but  subtracted. 

The  plate  353  is  set  in  one  or  the  other  ter- 
minal position  by  means  of  a  plate  356  which  is 
provided  with  the  two  shoulders  357  and  358. 
Plate  356  is  journaled  at  one  end  on  a  pin  462 
provided  on  the  end  of  a  lever  arm  463.  The 
lever  arm  463  is  attached  to  a  shaft  329  which 
is  journaled  in  the  machine  frame  315.  Also 
mounted  on  shaft  329  is  a  bellcrank  lever  323 
which  is  connected  by  a  link  326  to  a  lever  arm 
324  attached  to  the  main  drive  shaft  323. 
Through  a  means  hereinafter  described,  the  main 
shaft  describes  an  oscillatory  movement  which 
is  transmitted  through  the  link  326  into  a  similar 
movement  of  the  lever  463  connected  to  shaft 
329. 

A  pin  464,  attached  to  an  arm  465,  engages  un- 
der the  plate  356.  Arm  465  is  an  extension  of 
the  key  lever  463,  which  is  journaled  on  shaft 
360  and  which  carries  the  key  307  bearing  the 
minus  (  — )  sign.  It  is  apparent  that  by  press- 
ing on  the  key  307,  through  the  pin  464  the  plate 
356  is  swung  upwardly  so  that  the  shoulder  357 
comes  in  front  of  the  pin  354. 

If  the  plate  353  was  previously  in  the  position 
shown  by  the  full  lines  in  Fig.  3,  then,  in  the  out- 
ward swinging  of  the  lever  4 S3,  the  plate  353 
will  be  swung  by  the  plate  356  into  the  dotted 
line  position  in  Fig.  3  and  the  calculating  mech- 
anism gears  448  and  456  thus  moved  to  the  sub- 
tracting position. 


The  motor  drive  and  coupling  means 

The  keyboard  301  is  also  provided  with  the 
motor  key  31 1  carried  by  the  rod  312.  The  lower 
end  of  rod  312  is  pivoted  at  313  to  a  lever  314 

5  which  is  fixed  to  shaft  315  journaled  in  the  ma- 
chine frame  316.  Connected  to  shaft  315  is  an- 
other lever  arm  317  to  which  a  rod  318  is  con- 
nected. Rod  318  is  connected  by  a  pivot  pin  467 
to  the  lever  468  which  actuates  the  clutch  and 

10  contact  devices.  Lever  468  is  journalled  at  469 
in  the  housing  319. 

Attached  to  one  end  of  the  lever  468,  with  an 
interposed  insulating  member  470,  is  an  electri- 
cal switch  member  47 1  which  cooperates  with  the 

15  two  spring  pressed  contacts  472.  The  springs  of 
the  contacts  are  in  the  circuit  of  an  electric  mo- 
tor 473,  on  the  shaft  474  of  which  is  attached  a 
worm  gear  475  which  meshes  with  a  worm  gear 
476.    Worm  gear  476  is  attached  to  a  vertical 

20  shaft  479  journaled  in  bearings  477  and  478  in 
the  housing  319. 

Attached  to  the  shaft  479  is  a  ratchet  tooth  480 
with  which  the  nose  482  of  pawl  481  cooperates. 
Pawl  481  is  mounted  by  means  of  the  pivot  pin 

25  483  on  a  cam  disc  484  which  is  freely  rotatable 
on  the  shaft  479.  A  pressure  spring  485,  sup- 
ported on  a  projection  438  on  the  cam  disc  484 
acts  on  the  pawl  481.  Cooperating  with  the  free 
end  of  the  pawl  481  is  the  hook  end  587  of  the 

30  lever  468,  so  that  when  the  lever  468  assumes  the 
position  of  Fig.  2a  the  hook  end  487  holds  the 
nose  482  of  the  pawl  481  out  of  engagement  with 
the  ratchet  tooth  480. 
Cooperating  with  the  cam  disc  484  is  a  cam 

35  roller  488  mounted  on  one  arm  of  a  double  armed 
forked  lever  489  pivoted  on  pin  490  provided  in 
the  housing  319.  The  other  arm  of  lever  4S9  is 
pivotally  connected  by  pin  48  i  to  a  link  492  which 
in  turn  is  pivotally  connected  to  rod  320  at  one 

40  end  thereof.  The  other  end  of  red  320  is  piv- 
otally connected  by  pin  321  to  lever  arm  322 
fixed  to  main  shaft  323. 

Thus,  if  the  motor  key  3il  is  depressed,  then, 
by  means  of  the  levers  314  and  317,  the  rod  318 

45  is  moved  to  the  left  as  shown  in  Figs.  1,  la,  2 
and  2a  and  the  lever  468  is  swung  in  the  direc- 
tion of  the  arrow  in  Fig.  2a  whereby,  through  the 
switch  member  471,  the  circuit  for  the  electric 
motor  473  is  closed  and  at  the  same  time  the 

50  hook  end  487  releases  the  pawl  481,  so  that  its 
nose  482  engages  ratchet  tooth  480. 

In  the  ensuing  rotation  of  shaft  479  by  motor 
473,  the  cam  disc  484  is  carried  along  and 
through  the  action  of  the  double  armed  lever 

55  489,  the  rod  320  is  at  first  drawn  to  the  right  from 
the  position  shown  in  Figs.  1.  la,  2  and  2a,  there- 
by rotating  the  main  shaft  323  counter-clockwise. 
The  spring  493  connected  at  one  end  to  the  frame 
and  at  the  other  end  to  rod  320  maintains  roller 

00  488  in  contact  with  cam  disc  484  and  returns  the 
rod  320  to  its  initial  position  thereby  rotating 
shaft  323  clockwise  and  returning  the  members 
connected  therewith. 
It  is  to  be  noted  that  during  the  swinging 

05  movement  of  the  lever  arm  322  in  the  direction 
of  the  arrow  in  Fig.  1,  the  slide  336  is  moved 
upwardly,  so  that  the  bars  330  are  released  and 
can  pass  upwardly  due  to  the  traction  of  tho 
springs  495  engaging  projections  494,  until  the 
70  projecting  shoulders  332  strike  against  an  ex- 
tended sl'ding  pin  323.  In  this  upward  move- 
ment cf  bars  330  the  types  33!  are  carried  into 
the  range  of  the  printing  device,  which  consists 
substantially  of  the  platen  339  over  which  the 
75  paper  strip  341  coming  from  the  roll  340  runs. 
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The  ribbon  496  is  disposed  in  front  of  the  platen 
339. 

The  calculating  gears  control 

It  is  to  be  noted  primarily  that  during  the  up- 
ward movement  of  the  bars  330  the  calculating 
mechanism  gears  448  and  456  must  not  operate. 
On  the  contrary,  the  calculating  gears  are  to  be 
swung  into  operative  position  on  the  return  of 
the  rods  330  to  the  initial  position.  For  this  pur- 
pose the  control  means  shown  particularly  in  Fig. 
4  are  provided. 

Fixed  on  a  lever  arm  452  is  a  pin  497  which 
cooperates  with  a  latch  498.  The  latch  is  jour- 
naled  at  499  to  a  frame  extension  arm  500  and 
is  subjected  to  the  action  of  a  traction  spring  501 
which  always  tends  to  hold  latch  498  engaged 
with  the  pin  487.  The  free  end  of  latch  498  is 
provided  with  a  pin  502,  with  which  a  toggle  inv 
pact  lever  503  cooperates.  The  toggle  lever  is 
pivoted  at  504  to  the  free  end  of  swinging  lever 
arm  505  attached  to  shaft  329.  In  the  initial  po- 
sition of  the  machine,  the  lever  arm  505  assumes 
the  position  indicated  in  Fig.  4  by  the  full  lines, 
and  the  finger-like  extension  506  of  the  lever 
503  is  applied,  through  the  pull  of  the  engaging 
traction  spring  507,  against  the  pin  502.  How- 
ever the  spring  507  is  so  weak  that  it  can  not 
overcome  the  action  of  spring  50  i . 

Mounted  on  the  lever  452,  on  which  pin  497 
is  provided,  and  by  means  of  a  suitable  extension, 
is  another  pin  508  over  which  the  forked  end 
provided  on  one  arm  of  a  double  armed  lever  509 
engages.  The  lever  509  is  journaled  by  means 
of  the  pin  510  on  the  machine  frame  316.  The 
free  end  of  lever  509  is  provided  with  a  pin  51 1 
which  extends  into  the  movement  range  of  the 
toggle  impact  lever  503  carried  by  lever  arm  505. 

If,  by  actuating  the  motor  key,  the  main  shaft 
323  is  rotated  counter-clockwise,  then,  at  the 
same  time,  by  means  of  the  link  326,  the  shaft 
329  is  rotated  counter-clockwise  and  the  lever 
arm  505  is  swung  out  in  the  direction  of  the 
arrow  in  Fig.  4.  In  this  swinging  movement,  the 
lower  shoulder  of  the  toggle  lever  503  strikes 
against  the  pin  502  and  the  latch  498  describes  a 
swinging  movement  in  the  direction  of  the  arrow 
in  Fig.  4.  Through  this  swinging  movement,  the 
pin  497  is  released  from  the  latch  catch  so  that 
the  levers  452  together  with  the  calculating 
mechanism  gears  448  and  456  can  swing  through 
the  traction  of  spring  512  to  the  right  as  shown 
in  Fig.  4,  so  that  the  gears  of  the  calculating 
mechanism  can  move  outside  the  range  of  the 
racks  443.  After  the  lever  503  has  passed  over 
the  pin  502,  the  latch  498  is  again  drawn  into  the 
operative  position,  wherein  the  end  of  latch  498 
is  applied  on  the  pin  497.  Thus,  immediately 
after  the  beginning  of  the  upward  movement  of 
the  bars  330,  the  calculating  mechanism  gears  are 
swung  into  the  inoperative  position. 

When  the  lever  arm  322  reaches  its  extreme 
right  end  position,  the  lever  arm  505  assumes  the 
dotted  line  position  of  Fig.  4,  in  which  position 
the  finger-like  extension  506  is  applied  against 
the  pin  511  of  the  double  armed  lever  509  which 
is  in  the  dotted  line  position  of  Fig.  4  correspond- 
ing to  the  swung  out  position  of  the  levers  452. 
At  the  beginning  of  the  reverse  or  return  rotation 
of  the  shaft  329,  and  therefore  before  the  down- 
ward movement  of  the  bars  330,  the  upper  shoul- 
der of  the  toggle  impact  lever  503  strikes  against 
the  pin  511  and  the  double  armed  lever  509  is 
swung  back  into  the  position  shown  in  full  lines 
in  Fig.  4. 

In  this  swinging  movement  of  the  lever  509, 


pin  508  moves  the  levers  452  back  to  the  initial 
position  shown  in  full  lines  in  Fig.  4.  As  soon 
as  this  initial  position  is  reached,  the  latch  498 
can  again,  due  to  the  action  of  spring  501,  lock 

5  the  pin  497.  This  means,  however,  that  while 
the  bars  330  have  been  carried  downwardly 
towards  the  initial  position,  the  calculating  mech- 
anism gears  448  and  456  are  in  the  position  shown 
in  Fig.  4  and  in  Fig.  3.    While  the  bars  330  are 

10  moved  downwardly,  the  calculating  mechanism 
gears  are  shifted  positively  or  negatively,  accord- 
ing to  whether  the  plate  353  has  thrown  gears 
456  into  mesh  with  racks  443  or  not. 

The  printing  mechanism 

15 

The  printing  mechanism  which  enters  into 
operation  when  lever  arm  505  assumes  the  dotted 
line  position  of  Fig.  4  operates  in  the  following 
manner. 

20  It  is  first  to  be  noted  that  the  pin-like  inter- 
mediate members  343,  shown  in  Fig.  1,  are  oppo- 
site the  ribbon  496.  The  hammer  levers  345, 
mounted  oscillatably  on  the  common  shaft  346, 
cooperate  with  the  pin-like  intermediate  mem- 

9_  bers,  which  are  guided  axially  slidable  in  the  sup- 
port 344  and  are  held  by  the  springs  343'  in  the 
position  shown  in  Fig.  1.  The  hammer  levers 
345  are  subjected  to  the  action  of  springs  (not 
shown)  which  tend  to  swing  them  in  the  direc- 

o0  tion  of  the  arrow  shown  in  Fig.  1.  The  tension- 
ing of  the  levers  345  is  provided  by  the  crossbar 
347  which  is  attached  to  a  lever  348.  The  latter 
is  connected  with  a  lever  arm  349  in  the  slotted 
end  350  of  which  a  pin  351  on  one  arm  of  the 

:;.5  bellcrank  lever  328  engages.  The  hammer  levers 
are  provided  with  the  well  known  checks,  stop  or 
the  like  which,  when  the  machine  is  actuated, 
and  assuming  that  it  is  set  for  printing,  are  re- 
leased, so  that,  under  the  pull  of  the  springs  en- 

40  gaged  therewith  the  hammer  levers  contact  the 
reinforced  ends  of  the  intermediate  members  343 
and  move  these  so  that  they  strike  the  type  in 
front  of  them  against  the  paper  34 1  with  the  rib- 
bon 496  interposed. 

The  above  well  known  arrangements,  which 
serve  for  addition  and  subtraction,  are  coordi- 
nated with  a  multiplier  setting  mechanism,  de- 
scribed hereinafter  and  by  means  of  which  short- 
ened multiplication  is  possible. 

The  multiplier  setting  mechanism 

The  parts  belonging  directly  to  the  multiplier 
setting  mechanism  are  mounted  on  the  base  plate 
103,  which  is  attached  by  screws  363  and  364  to 

55  the  machine  frame  316  of  the  adding  machine. 
The  multiplier  setting  mechanism  has  ten  multi- 
plier setting  keys  97  bearing  the  indicia  "0"-"9" 
which  are  disposed  at  the  right  of  the  keyboard 
301  of  the  adding  machine. 

CO  Each  of  the  keys  97  is  mounted  on  a  slide  98 
(Figs.  7  and  11).  The  upper  ends  of  the  slides 
98  are  guided  in  slots  99  provided  in  a  plate  100, 
while  the  lower  ends  are  guided  in  corresponding 
slots  of  a  plate  101.    The  latter  is  attached  by 

65  cross  members  102  to  the  upper  plate  100. 

The  cross  members  f  02  are  fixed  to  the  frame 
wall  103  by  means  of  the  screws  104.  Encircling 
the  lower  end  of  the  slides  98  are  the  springs  105 
which  urge  the  cross  extensions  1 06  on  the  slides 

70  98  against  the  lower  side  of  the  plate  100  and 
thus  tend  to  hold  the  slides  in  the  initial  position. 

The  main  shaft  oscillation  control 

Disposed  longitudinally  slidable  between  the 
75  two  rows  of  slides  98  is  a  rectangular  tube  107 
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which  is  guided  in  suitable  recesses  1 08  provided 
in  the  cross  members  102.  Attached  to  tube  107 
is  a  bearing  eye  109  which  extends  downwardly 
through  a  longitudinal  slot  provided  in  the  plate 
101.  Journaled  in  the  eye  109  by  means  of  the 
pivot  pin  1 1 0  is  a  pawl  1 1 1  with  which  a  spring 
1 1 2  engages  and  which  tends  to  force  the  pawl 
upwardly.  In  the  initial  position  shown  in  Fig.  7 
the  nose  I  i  3  of  the  pawl  1 1 1  is  applied  against 
the  end  114  of  the  slot  1 15  provided  in  the  plate 
101.  A  traction  spring  1 1 7  engages  at  one  end 
the  pin  1 16  provided  on  tube  107  and  at  the  other 
end  is  attached  to  the  front  cross  member  102. 
This  spring  urges  tube  107  to  the  left  as  shown 
in  Fig.  7.  In  the  initial  position  shown  in  Fig.  7 
the  tube  is  locked  by  the  pawl  nose  113. 

Tube  107  is  provided  on  both  sides  with  win- 
dow-like recesses  1 18  (see  Fig.  17)  which  connect 
with  recesses  1 1 9  provided  on  the  upper  side  of 
the  tube.  When  the  tube  107  is  in  the  initial 
position,  these  recesses  1 19  are  positioned  exactly 
under  the  cross  extensions  106  of  the  slides  98. 
It  is  to  be  noted  that  the  recesses  1 1 9  are  sub- 
stantially only  as  wide  as  the  thickness  of  the 
slides  98.  Also,  the  window-like  recesses  1 18  are 
so  arranged  with  relation  to  the  recesses  1 1 9  that, 
when  the  cross  extensions  ICS  of  the  slides  have 
entered  the  recesses  1 1 8  due  to  pressure  on  the 
keys,  and  the  pawl  1 1 1  is  released,  the  tube  107 
may  move  for  graduated  lengths  corresponding 
to  the  particular  number  value.  Thus,  the  re- 
cess 113  coordinated  with  the'  "0"  key  permits 
movement  of  the  tube  for  the  distance  x,  the 
recess  coordinated  with  the  "1"  key  for  the  dis- 
tance 2x,  and  the  recess  coordinated  with  the 
"4"  key  permits  a  movement  of  the  distance  5x, 
etc.  It  is  the  same  with  the  keys  "5"-"9",  but 
therein  the  movement  corresponds  to  the  com- 
plementary value.  The  recess  coordinated  with 
the  "5"  key  thus  permits  a  movement  of  the  dis- 
tance 5x  and  the  recess  coordinated  with  the  "9" 
key  permits  a  movement  of  the  distance  x. 

A  rack  119  is  attached  to  the  square  tube  107 
and  engages  gear  120.  Gear  120  is  mounted  on 
pivot  120'  on  the  base  plate  103  and  is  con- 
nected to  a  ratchet  shifting  wheel  121.  A  one 
tooth  shift  or  rotation  of  the  wheel  1 2 1  will  cause 
a  movement  of  the  rack  1 1 9  and  consequently 
of  the  tube  107  for  a  distance  x. 

Associated  with  the  lower  ends  of  slides  98 
are  the  two  bars  122  and  123  which  are  carried 
link-parallelogram-like  by  the  two  members  125 
journaled  by  pivots  124  to  the  bottom  of  the 
plate  101.  Angular  bars  !27  and  128  (see  Figs.  7 
and  9)  are  pivoted  at  126  to  the  ends  of  the  bars 
122  and  123.  The  bar  (27  is  provided  with  a 
slot  129  in  which  a  pin  131  provided  on  a  lever 
130  engages.  Lever  130  is  oscillatably  journaled 
on  a  pin  132  attached  to  the  frame  wall  103. 
The  other  bar  128  (see  Fig.  11)  is  provided  with 
a  slot  133  into  which  a  pin  134  extends.  Pin  134 
is  attached  to  the  lever  135  which  is  likewise 
journaled  on  pin  132. 

Extending  into  the  path  of  movement  of  bars 
122  and  123  (see  Fig.  9)  is  a  pin  141  which  is 
attached  to  a  lever  142  pivoted  at  its  front  end 
to  the  frame  103.  A  traction  spring  144  (see 
Figs.  7  and  8)  is  engaged  at  143  with  the  lever 
142,  and  the  spring  144  tends  to  hold  the  lever 
142  in  the  position  shown  in  Fig.  7.  Journaled 
on  the  lever  142,  at  145,  is  a  pawl  146  having  a 
projecting  shoulder  147  which  engages  a  shoul- 
der 148  provided  on  the  pawl  HI.  A  spring  150 
engages  the  pin  149  on  the  pawl  146  and  tends 


to  apply  the  pin  151  on  the  pawl  146  against  the 
upper  edge  of  the  lever  142. 

Cooperating  with  ratchet  shifting  wheel  121 
is  a  plate  152  which  is  journaled  oscillatably  by 
5  pin  153  on  the  base  plate  103. 

Plate  152  is  provided  with  a  pawl  154  which 
is  retained  in  the  initial  position  shown  in  Figs.  1 
and  7  by  the  locking  extension  155,  which  ex- 
tends into  a  recess  provided  in  the  pawl  154  of 
10  the  plate  152.  The  locking  extension  is  provided 
on  the  end  of  one  arm  of  a  double  armed  lever 

157  which  is  oscillatably  journalled  by  the  pin 

158  in  the  wall  103. 

Journalled  at  the  free  end  of  the  other  arm 

]5  of  lever  157  by  the  pin  159,  is  a  second  lever  160 
with  which  is  engaged  one  end  of  a  torsion  spring 
161  which,  at  the  other  end,  is  supported  by  a 
pin  387.  Engaged  with  the  lever  157,  as  shown, 
is  the  traction  spring  163,  which  tends  to  hold 

20  the  locking  extension  155  in  engagement  with 
pawl  154.  By  means  of  the  torsion  spring  161, 
lever  160  is  given  a  tendency  to  swing  counter- 
clockwise about  pin  159.  A  lateral  projection  164 
provided  at  one  end  of  the  lever  160  is  applied, 

25  in  this  manner,  against  the  corresponding  pro- 
jecting pivot  pin  1 1 0. 

Plate  152  is  subjected  to  the  action  of  a  trac- 
tion spring  165  which  tends  to  turn  the  plate 
clockwise.    The  spring  165  is  connected  to  an 

30  arm  166  of  the  plate  152,  and  the  arm  166  has 
a  pin  167  connected  to  a  bar  163  (Figs.  1  and  8). 
For  this  purpose  the  pin  167  engages  through  a 
slot  169  of  the  plate  103.  Bar  168  is  provided 
with  a  longitudinal  slot  170  into  which  extends 

35  a  pin  171  attached  to  the  wall  103  (Fig.  8).  The 
left  end  370  of  the  bar  168  extends  within  range 
of  a  pin  371  (Fig.  1)  which  is  on  a  lever  plate 
372.  The  latter  is  journalled  by  a  pin  373  to 
the  frame  of  the  adding  machine  and  provided 

40  with  an  extended  finger  374  which  engages  over 
a  pin  375  provided  on  the  rod  312  of  the  motor 
key  311. 

The  pin  387  serving  as  a  support  for  the  spring 
161  extends  into  the  plane  of  movement  of  the 

45  angularly  bent  end  of  the  lever  160.  The  pin 
307  is  attached  to  the  end  of  a  double  armed 
lever  388  (Fig.  1)  which  is  journalled  by  pin  398 
on  the  frame  plate  103.  Lever  388  has  a  cam-like 
end  390  extending  into  the  range  of  movement 

50  of  a  lever  207. 

Pivoted  to  the  frame  plate  103,  at  pivot  391, 
(Fig.  6)  is  a  V-shaped  plate  392  to  which,  at  393, 
there  is  secured  a  traction  spring  394  which 
tends  to  swing  the  plate  in  the  direction  of  the 

55  arrow  in  Fig.  6.  One  end  395  of  the  plate  392 
extends  within  range  of  a  pin  396  provided  on 
a  pawl  214.  The  other  free  end  397  of  the  plate 
392  extends  into  the  range  of  movement  of  a  pin 
398  which  is  attached  to  one  end  of  the  bellcrank 

60  lever  3S9,  which  is  carried  by  the  main  shaft  323 
of  the  adding  machine  and  in  every  oscillation 
swings  from  the  initial  position  shown  in  Fig.  6 
to  the  direction  of  the  arrow  and  back. 

6g      The  step  by  step  actuation  of  ratchet  wheel 

Attached  to  shaft  323  is  also  a  lever  400  at  the 
free  end  of  which,  at  pivot  401,  there  is  secured  a 
connecting  rod  402  which  is  pivoted  at  the  other 
end  on  the  pin  403.    Pin  403  is  attached  to  a 

70  lever  435  which  is  oscillatably  journalled  by  pin 
408  on  the  plate  133.  Provided  also  at  the  end 
of  lever  435  is  a  pin  497  which  engages  through 
a  corresponding  slot  of  the  supporting  plate  and 
extends  within  range  of  an  arm  177  provided  on 

75  a  slide  174.   The  latter  is  longitudinally  slidable 
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on  plate  103  and  fcr  this  purpose  is  provided  with 
longitudinal  slots  175  through  which  the  screws 
178  attached  to  the  wall  ICS  project.  Journalled 
on  the  bar  174  by  pin  179  is  a  lever-like  plate  180, 
at  one  end  of  which,  at  131,  there  engages  a  trac- 
tion spring  132  and  the  other  end  of  the  spring 
is  attached,  at  183,  to  the  bar  174.  The  lever- 
like plate  !80  is  provided  with  a  rectangular 
bent  extension  124  which  extends  through  a  re- 
cess C 85  provided  in  plate  103  within  range  of 
ratchet  shifting  wheel  I"!  (see  Figs.  6  and  13). 

Plate  !74  is  provided  with  a  downwardly  ex- 
tending projection  f  36  (see  Pigs.  6  and  13)  co- 
operating with  the  projection  127  of  a  sliding 
plate  S80.  The  sliding  plate  is  longitudinally 
guided  by  means  of  two  slots  139  provided  there- 
in through  which  extend  two  pins  190  attached 
to  the  plate  (03.  The  traction  spring  191  en- 
gaged with  plate  188  tends  to  move  the  plate  to 
the  right  as  shown  in  Fig.  6.  Provided  on  the 
plate  (83  is  a  pin  (92  which  extends  into  the 
plane  of  an  abutting  surface  (93  provided  on 
lever  !G0. 

Pivoted  to  bar  I  S3  by  pin  2!5  is  the  pawl  214, 
with  which  the  torsion  spring  2 !  6  engages  and 
which  tends  to  apply  the  angular  projection  2  i  7 
of  pawl  214  against  the  upper  edge  of  the  bar 
133.    (Figs.  6  and  8). 

The  carriage  shift  control 

Coordinated  with  bar  (68  is  a  sliding  plate  365 
which  is  provided  with  longitudinal  slots  3S7  and 
383.  Engaging  through  the  slot  367  is  the  screw 
pin  363  attached  to  the  plate  133.  Engaging 
through  the  other  slot  368  is  the  pin  236,  which 
is  attached  to  a  lever  207  and  the  lever  207  is 
journalled  on  a  pin  208  attached  to  plate  103. 
The  sliding  plate  365  is  provided  with  a  shoulder- 
like projection  3S9  which  cooperates  with  the 
correspondingly  formed  projection  395  of  the 
pawl  2(4. 

Means  for  aligning  and  disaligning  recesses 

Considering  the  case  in  which,  through  short- 
ened multiplication  in  the  immediately  preced- 
ing decimal  position,  the  next  decimal  position 
is  greater  by  the  value  "1"  than  the  value  of  the 
number,  two  U-shaped  bars  227  and  223  are  lon- 
gitudinally slidably  positioned  (see  Fig.  17)  in  the 
tube  (07.  These  bars  have  recesses  299  corre- 
sponding to  the  recesses  ((8  in  tube  107.  At- 
tached to  each  bar  is  a  pin  230  (Fig.  7)  which 
extends  through  a  slot  231  provided  in  each  side 
wall  of  the  tube  (07.  Engaged  with  each  pin  is 
a  traction  spring  232,  fastened  at  the  other  end, 
at  233,  to  the  tube  (07.  The  springs  232  thus 
tend  to  move  the  U-shaped  bars  227  and  228  rel- 
ative to  the  tube  107,  in  such  direction  that  the 
pins  230  are  applied  against  the  right  ends  of  the 
slots  231.  In  this  positon  of  the  bars  227  and 
228  relative  to  the  tube  107,  the  operative  edges 
of  the  recesses  1 1 8  are  in  operative  relation  to  the 
window-like  recesses  229  of  the  bars  227  and  228. 
These  latter,  however,  as  explained  hereinafter, 
can,  also,  alternatively  assume  another  position 
in  which  the  corresponding  edges  of  the  window- 
like recesses  229  project  forwardly  of  the  edges 
of  the  window-like  recesses  118,  for  a  certain 
distance.  This  distance  corresponds  to  the  pre- 
cedingly  mentioned  distance  x,  which  at  the  same 
time  represents  a  cne  step  movement  of  the 
ratchet  shifting  wheel  121. 

This  alternative  position  is  produced  by  a 
double  armed  lever  234  journalled  on  bar  227 
by  means  of  the  screw  pin  235  while  the  lever 


237  is  likewise  rotatably  attached  by  a  screw 
pin  235  to  the  bar  228.  The  levers  234  and  237 
are  provided  with  hook-shaped  projections  238 
which  alternately  engage  with  corresponding  re- 

5  cesses  239  provided  on  the  tube  107.  In  the  initial 
position  according  to  Figs.  1  and  7  the  hook- 
shaped  projection  238  of  the  lever  234  lies  in  the 
coordinated  recess  239,  while  the  lever  237  is 
swung  out  so  that  its  hook-shaped  projection 

10  238  is  raised  out  of  the  range  of  its  cooperating 
recess  239. 

Setting  control  • 

The  levers  234  and  237  are  provided  with  ex- 
tensions 240  which  extend  obliquely  downward- 

15  ly  and  into  the  range  of  the  pin-like  abutments 
241  and  242.  The  abutment  241  is  attached  to 
the  angular  extension  of  a  bar  243,  while  the 
abutment  242  is  attached  to  the  angular  extension 
of  a  bar  244  (see  Fig.  9).   Bars  243  and  244  are 

20  vertically  slidable  on  a  plate  245  attached  at  right 
angles  to  the  plate  103.  For  this  purpose,  screws 
246  attached  to  bars  243  and  244  engage  through 
slots  247  provided  in  plate  245.  See  Fig.  16.  Jour- 
nalled between  the  two  bars  243  and  244,  at 

25  pivot  249,  is  a  double  armed  lever  248  having  the 
pins  250  which  engage  the  bars  243  and  244.  The 
pins  250  project  through  the  elongated  recesses 
251  provided  in  the  plate  245.  By  means  of  this 
lever  248  the  two  bars  243  and  244  are  positive- 

30  ly  interconnected  so  that  when  the  one  is  moved 
downwardly  the  other  is  moved  upwardly  cor- 
respondingly. Lever  248  is  held  inoperative  at 
both  end  positions.  For  this  purpose,  the  point- 
ed end  252  of  the  lever  248  cooperates  with  a 

35  gable-shaped  extension  253  provided  on  a  lever 
254.  The  lever  254  is  journalled  by  pin  255  on 
the  plate  245  and  is  subjected  to  the  traction  of 
a  spring  256. 

.  Each  bar  243  and  244  is  provided  with  a  recess 
257.  Extending  into  the  recess  257  of  the  bar 
243  is  one  arm  258  of  a  bellcrank  lever  having 
another  arm  259.  The  bellcrank  lever  258,  259 
is  connected  with  the  lever  130  (Fig.  11).  Engag- 

4_  ing  in  the  recess  257  of  the  bar  244  is  an  arm 
260  of  a  similar  bellcrank  lever  having  another 
arm  26 1  and  the  bellcrank  lever  is  connected  to 
the  lever  135. 

As  the  lower  ends  of  the  key  slides  38  extend 

5q  into  the  range  of  the  bars  (22  and  (23,  on  press- 
ing a  key  97  the  lower  end  of  the  corresponding 
key  slide  contacts  with  the  bar  122  or  123  and 
carries  it  into  the  position  shown  in  Fig.  10  or 
Fig.  11.   This  causes  the  lever  142  to  be  swung 

55  downwardly  and  through  the  action  of  the  pawls 
(46  and  I  ( I  releases  the  lock  of  the  tube  107  and 
such  tube  can  snap  into  a  position  determined 
by  the  particular  cross  extension  1 06. 

Means  for  securing  one  decimal  advance 

CO 

Since,  in  certain  cases,  on  pressing  the  key  "0" 
and  the  key  "9"  (such  as  when  on  pressing  the 
"0"  key,  shortened  multiplication  is  not  used  in 
computing  the  preceding  decimal  position,  and 

C5  on  pressing  the  "9"  key  shortened  multiplication 
is  used  relative  to  the  preceding  decimal  position) 
an  advance  is  to  be  made  for  one  decimal  position, 
the  following  arrangement  is  provided. 

The  bars  122  and  23  (see  also  Figs.  15  and  18) 

70  are  provided,  in  the  range  of  the  slides  carrying 
the  "0"  and  "9"  keys,  with  bent  portions  262,  so 
that  the  key  slides  can  pass  by  the  bars  122  and 
123  freely.  Disposed  in  the  range  of  these  two 
key  slides  for  the  keys  "0"  and  "9"  are  the  double 

75  armed  levers  263  and  264  (see  also  Fig.  14). 
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These  two  levers  are  journalled  by  means  of 
pins  265  on  a  plate  268  which  is  journalled  by 
means  of  a  pin  267  on  a  sliding  plate  268.  The 
two  end  positions  of  the  plate  266  are  determined 
by  a  pin  289  mounted  on  the  sliding  plate  268 
and  this  pin  269  extends  into  a  rectangular  recess 
270  of  the  plate  266. 

The  sliding  plate  268  is  vertically  slidable  on 
a  plate  272  attached  by  screws  271  to  the  plate 
101  (see  also  Figs.  7,  13).  For  this  purpose,  the 
screws  273  attached  to  sliding  plate  268  extend 
through  corresponding  slot-like  recesses  274  pro- 
vided in  plate  272.  Extending  also  through  the 
lower  guide  slot  274  is  the  pin  275  attached  to  the 
slide  268,  with  which  pin  275  there  is  engaged  a 
traction  spring  276  which  is  attached  at  the 
other  end  to  the  pin  277  provided  on  the  plate 
272.  As  shown  on  Figs.  7  and  14,  the  extension 
279  on  the  lever  278  engages  under  the  sliding 
plate  268.  The  lever  278  is  connected  with  the 
above-mentioned  lever  arm  207  journalled  on 
pivot  208. 

Connecting  the  free  lower  ends  of  the  levers 

263  and  264  is  the  common  traction  spring  397 
which  tends  to  apply  the  pins  280  attached  to 
said  levers  agamst  the  lov/er  edge  of  plate  266 
(see  Fig.  15).    The  upper  ends  of  levers  263  and 

264  are  provided  with  shoulders  281  which  ex- 
tend alternately  within  the  range  of  the  key 
slides  coordinated  therewith.  In  the  position 
shown  in  Fig.  14,  which  corresponds  to  the  initial 
position  according  to  Figs.  1  and  7,  the  shoulder 
281  of  the  lever  263  is  in  the  range  of  the  key 
slide  S8  carrying  the  "0"  key. 

Provided  on  each  of  the  bars  122  and  123  is 
a  downwardly  extending  arm  291  (see  Figs.  7  and 
10)  to  which  a  double  armed  lever  293  is  pivoted 
by  means  of  the  pin  292.  These  levers  293  are 
provided  at  their  upper  ends  with  tongue-like 
extensions  294  and  the  bent  portions  282  of  bars 
122  and  123  are  slotted  in  the  range  of  such  ex- 
tensions (see  Figs.  10  and  11).  Engaged  with 
each  lever  293  is  a  traction  spring  295  attached 
at  the  other  end,  at  296,  to  the  bar  122  or  123 
and  which  tends  to  draw  the  tongue-like  exten- 
sion out  of  the  range  of  the  coordinated  key  slide 
and  apply  the  upper  end  of  the  lever  293  against 
an  abutting  pin  287  provided  on  each  bar. 

The  lower  free  end  of  each  lever  293  is  pro- 
vided with  a  pin  298.  These  pins  298  extend  into 
slots  299  provided  at  the  ends  of  the  two  bars 
300.  These  two  bars  are  connected  at  their  other 
ends  by  pins  301  with  the  arms  253  or  251  of  the 
bellcrank  levers  cooperating  with  recesses  257. 
By  means  of  these  bars  300  and  the  members 
257  to  261,  243,  244  and  248,  the  levers  293  are 
so  interconnected  that  only  the  tongue-like  ex- 
tension 294  of  one  lever  293  will  always  extend 
into  the  range  of  its  cooperating  key  slide.  In 
the  initial  position  of  Fig.  1  the  tongue-like  ex- 
tension 294  coordinated  with  the  key  "0"  would 
thus  be  carried  out  of  range  of  the  corresponding 
key  slide,  while  the  other  tongue-like  extension 
294  extends  in  the  range  of  the  corresponding 
key  slide  of  the  key  "9." 

Pivoted  on  the  pin  203  of  lever  arm  207  is  a 
control  bar  376  (Fig.  1)  which,  at  the  other  end, 
is  connected  by  a  pin  377  with  a  lever  arm  378. 
The  latter  is  mounted  freely  rotatable  on  a  shaft 
380  journalled  in  a  frame  extension  379.  At- 
tached to  the  shaft  328  is  a  plate  381  which  is 
engaged  by  a  traction  spring  382  attached  at  the 
other  end,  to  pin  383,  on  the  lever  378.  This 
traction  spring  tends  to  apply  the  shoulder  384 
of  the  plate  38 1  against  the  pin  383.   A  lever  arm 


385  is  also  attached  on  the  shaft  380  and  has  a 
pin  386  extending  into  the  plane  of  the  extension 
36 1  provided  on  the  key  lever  359. 

Control  o '  reversing  mechanism 

5 

The  reversing  or  shifting  of  the  calculating 
mechanism,  that  is,  its  positive  or  negative,  or 
additive  or  subtractive,  connection  with  the  rods 
330,  is  initiated  by  the  two  slides  2^3  and  244  ar- 

10  ranged  on  the  wall  245  connected  to  the  plate 
(03.  These  slides  are  controlled  by  the  bellcrank 
arms  258  and  260.  For  this  purpose,  there  is  co- 
ordinated with  the  slides  243  and  244,  a  setting 
plate  438  (Fig.  16)  which  is  pivoted  by  means  of 

15  the  pin  409  to  the  double  armed  lever  410.  Lever 
410  is  journalled  on  the  pivot  pin  411  secured  to 
plate  412  which  is  connected  to  plate  !03. 

The  setting  p'ate  408  is  provided  with  two  slot- 
like  recesses  413  and  414  which  open  into  two 

20  V-shaped  openings.  The  pins  250  on  the  slides 
243  and  244  are  so  constructed  that  they  pro- 
ject with  their  ends  into  the  range  of  movement 
of  plate  403.  If  the  plate  408  is  in  the  position 
shown  in  Fig.  16,  the  coordinated  pin  250  has 

25  passed  into  the  recess  4!  3.  Inasmuch  as  the  rods 
243  and  244  are  still  in  the  initial  position,  lever 
410  is  in  the  position  shown  in  Fig.  16.  The  end 
of  a  lever  4(6  (^ee  also  Fig.  la)  journalled  at  415 
on  the  machine  frame  contacts  the  free  end  of 

oq  lever  4(0.  Attached  to  lever  4(6,  by  rivets  or 
the  like  4(7,  is  an  arm  4(8  having  a  bent  end 
419  which  engages  under  the  setting  plate  356. 

If,  now,  the  slides  243  and  244  are  shifted  from 
the  initial  position  according  to  Fig.  16,  which 

35  takes  place  for  example  when  one  of  the  keys 
"5" — "9"  is  depressed,  the  slide  243  is  :ucved 
downwardly  and  the  slide  244  upwardly,  and  at 
the  same  time  lever  410  is  swung  by  the  plate 
408  so  that  the  lever  4(0  causes  the  lever  4!6  to 

40  swing  out  in  the  direction  of  the  arrow  in  F;g.  la, 
that  is,  raises.  The  setting  plate  356  is  thereby 
raised  to  such  extent  that  its  shoulder  357  passes 
into  the  range  of  the  pin  354. 

If  minus  multiplications  are  desired  it  is  only 

45  necessary,  by  means  of  the  handle  420,  to  swing 
the  plate  498  into  the  other  end  position,  in  which 
the  pin  259  coordinated  with  the  recess  4(4  is 
engaged.  The  handle  420  (Figs.  2  and  16)  is 
mounted  on  a  lever  421  journalled  on  pivot  4?2 

•'  )  on  the  frame  bracket  289  and  the  forked  end  423 
of  lever  421  engages  the  correspondingly  reduced 
end  424  of  the  plate  403. 

The  operation 

fea  The  operation  is  explained  with  reference  to 
a  calculating  example: 

12738X26092 

The  multiplicand  12738  is  first  set  up  on  the  key- 
board  391,  beginning  with  the  highest  decade, 
thus  the  "1",  then  the  "2",  the  "7",  then  the  "3" 
and  finally  the  "3",  by  depressing  the  corre- 
sponding keys  30 1'.  Then,  after  the  repeat  key 
"R"  has  been  actuated,  beginning  with  the  Icw- 

05  est  digit,  the  multiplier  is  set  up  in  the  multiplier 
setting  mechanism  keys  97.  The  key  designated 
"2"  in  the  two  key  banks  carried  in  plate  (00  is 
next  depressed. 

By  depressing  key  "2",  the  parts  are  carried 

70  into  the  position  of  Fig.  8  by  contact  of  the  slide 
98  on  the  bar  122.  Bar  (22  contacts  pin  (4!  and 
lever  142  is  swung  downwardly  which,  through 
the  pawl  (47,  carries  pawl  CI  into  the  release 
position.    The  tube  107  is  now  moved  by  the 

75  spring  1(7  as  far  to  the  left  as  the  cross  extsn- 
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the  tube  107  can  move  to  such  an  extent  that  the 
slr'ting  wheel  121  may  describe  four  shift  steps 
to  bring  pin  287  into  action. 

It  is  also  to  be  noted  that,  by  pressing  on 
the  bar  123  and  actuating  the  bar  128,  the  levers  5 
135  and  130  are  carried  into  the  position  of  Pig. 
9.  This  causes  the  lever  410  to  be  shifted  into 
the  dotted  line  position  of  Fig.  16  through  the 
action  of  the  setting  members  243  and  244.  The 
setting  plate  356  is  thus  swung  by  the  arm  418  20 
into  the  upper  position  in  which  its  shoulder 
357  comes  in  front  of  the  pin  354. 

In  the  consequent  four  oscillations  of  the 
main  shaft  323  (corresponding  to  the  four  shifts 
of  the  wheel  121)  the  multiplicand  12738  is  sub-  15 
tracted  four  times  at  the  corresponding  decimal 
position  by  the  calculating  mechanism  gears  448 
and  456.    During  the  fourth  oscillation  of  the 
shaft  323  the  shifting  wheel  reaches  its  initial 
position  as  shown  in  Fig.  7  and  the  shift  bar  20 
168  is  again  moved  to  the  right  into  its  initial 
position.    This,  in  turn,  results  in  the  disconnec- 
tion of  the  electric  motor  473  and  the  clutch  480, 
482.   In  the  return  of  bar  168,  the  carriage  305  is 
shifted  a  step  by  means  of  the  pawl  2 1 4  and  the  25 
plate  365. 

Entry  of  fifth  decimal  position  of  multiplier 

If,  now,  the  multiplier  key  97  marked  "2"  is 
pressed  for  the  fifth  decimal  position  of  the  30 
multiplier,  the  position  shown  in  Fig.  12  is  as- 
sumed.   As  the  pawl  234  coordinated  with  bar  227 
is  in  the  raised  position,  tube  107,  in  contrast  to 
the  position  according  to  Fig.  8,  can  move  to  the 
left  for  three  shift  steps.    The  main  shaft  will,  35 
therefore,  describe  three  oscillations  before  the 
bar  168  is  moved  to  the  right  and  the  lever  372 
is  swung  to  disconnect  the  motor  473  and  the 
coupling  4C0,  482.    As  the  bar  127  is  carried 
downwardly  on  depressing  the  multiplier  key  97  40 
marked  "2,"  the  levers  130  and  135  are  shifted  so 
that  the  lever  410  again  assumes  the  position 


shown  in  Fig.  16  in  full  lines.  Arm  418  thus 
releases  the  setting  plate  356,  so  that  its  shoulder 
358  can  come  in  front  of  pin  355.  In  the  first 
rotary  movement  of  main  shaft  323  the  calculat- 
ing mechanism  gears  448,  456  are  carried  into  the 
plus  or  positive  position,  so  that  during  the  three 
oscillations  of  shaft  323  the  multiplicand  is  car- 
ried three  times  into  the  corresponding  next 
highest  decimal  position,  positively. 

The  calculation  is  then  terminated  and  the 
calculating  mechanism  contains  the  result 

332,359,896 

By  actuating  the  keys  308  or  309  this  result  can 
be  transferred  to  the  type  bars  and  printed  on 
the  strip  341. 

The  adding  machine  has  thus  done  the  follow- 
ing: first,  the  multiplicand  12738  was  carried 
twice,  positively,  into  the  calculating  mechanism. 
After  a  shift  advance  of  the  carriage  305  into  the 
next  higher  decimal  position  the  multiplicand 
was  introduced  once  into  the  calculating  mecha- 
nism subtractively.  After  a  further  shift  move- 
ment of  the  carriage  into  the  next  higher  decimal 
position  the  multiplicand  was  transferred  posi- 
tively into  the  calculating  mechanism.  This 
done,  the  carriage  made  a  further  shift  move- 
ment into  the  next  higher  decimal  position,  in 
which  the  multiplicand  was  then  introduced  four 
times  into  the  calculating  mechanism.  Finally, 
after  another  shift  movement  of  carriage  305  into 
the  next  higher  decimal  position  the  multiplicand 
was  added  three  times  in  the  calculating  mecha- 
nism. The  calculation  was  thereby  terminated 
and  it  was  completed  with  eleven  oscillations 
of  the  main  shaft  323. 

It  is  to  be  understood  that  the  invention  above 
described  is  not  limited  to  "Astra"  machines  and 
may  be  embodied  in  other  makes  of  adding  ma- 
chines and  is  capable  of  various  modifications. 

KARL  BERTHOLD  WILHELM  KIEL. 
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Our  invention  relates  to  a  process  for  the  pro- 
duction of  rubber-active,  so-called  gas  black, 
from  anthracene  residues,  by  incomplete  com- 
bustion. 

It  is  well  known  that  carbon  black  can  be  pro-  5 
duced  by  supplying  carbon-containing  materials 
in  the  gaseous  or  vapour  from  such,  for  example, 
as  naphthalene,  bnezene,  petroleum  mixed  with 
air  or  combustible  gases  such  as  illuminating  gas, 
blast  furnace  gas,  generator  gas,  to  burners  in  10 
which  the  mixture  is  burnt  with  the  admission 
of  restricted  quantities  of  air,  the  lampblack 
produced  being  made  to  deposit,  on  cooled  sur- 
faces. 

We  have  now  found  by  a  long  series  of  exactly  15 
executed  tests  that  with  the  use  of  anthracene 
residues  as  initial  material  for  the  production  of 
a  highly  active  gas  black,  such  as  may,  for  in- 
stance, be  used  for  admixture  to  rubber, 
caoutchouc  or  the  like  in  order  to  improve  the  20 
mechanical  properties  of  the  latter,  a  series  of 
conditions  must  be  adhered  to  in  order,  on  the 
one  hand,  to  produce  a  highly  active  gas  black, 
whilst  obtaining  a  good  yield  with  the  incom- 
plete combustion  and,  finally,  keeping  the  appa-  25 
ratus  in  which  the  anthracene  residues  are  gase- 
fied  and  burnt,  in  good  working  order  for  a  long 
period.  With  the  hitherto  known  processes  for 
the  gase-fication  and  combustion  of  anthracene 
residues,  after  a  comparatively  short  time  block-  30 
ages  of  the  delivery  pipes  and  of  the  burners  eas- 
ily took  place,  frequently  even  after  a  very  short 
period  making  the  stoppage  and  dismantling  of 
the  apparatus  for  the  purpose  of  cleaning,  nec- 
essary. On  the  other  hand,  with  the  shortness  35 
obtaining  in  initial  materials,  it  was  absolutely 
necessary  with  yields  of  black  which  in  general 
calculated  on  the  carbon-containing  substances 
employed,  were  very  low  and  for  example  in  the 
case  of  naphthalene  at  the  utmost  amounted  to  40 
approximately  35-40%,  to  make  use  for  the  pro- 
duction of  the  active  gas  black  of  such  materials 
which  previously  were  directly  burnt  in  primitive 
devices  with  the  production  of  a  black  of  mini- 
mum quality  and  with  bad  yields  only.  45 

According  to  our  invention,  the  procedure  is 
adopted  that  a  mixture  of  anthracene  vapours 
is  made  with  those  combustible  gases,  the  carbon 
monoxide  content  of  which  is  not  more  than  25% 
and  preferably  less  than  20%,  and  partially  burn-  g0 
ing  this  mixture  in  burners  of  definite  dimensions 
with  the  admission  of  restricted  quantities  of  air 
to  the  flames,  letting  the  black  formed  deposit 
in  known  manner  on  cooled  surfaces.  To  carry 
out  the  process,  it  is  necessary  that  an  admission 
of  oxygen  or  gases  containing  oxygen  such  for 


example  as  air,  to  the  carrier  gas  or  vapour  mix- 
ture before  its  exit  from  the  burners,  be  avoided. 
For  it  has  been  found  that  the  presence  of  oxy- 
gen in  the  gas  and  vapour  mixture  to  be  burnt, 
before  emergence  from  the  burners,  leads  to  de- 
compositions and  undesirable  changes  in  the  va- 
pourised  anthracene  initial  materials,  which  on 
their  part  are  the  causes  of  blockages  and  in- 
crustations of  the  gas  pipes  lead:ng  to  the  burn- 
ers or  the  burners  themselves.  They  are  used  as 
burners  for  carrying  out  the  process  according 
to  the  invention,  bored  burners  with  a  bore  hav- 
ing a  diameter  not  substantially  exceed'ng  0.75 
mm  or  slotted  burners  having  a  slot  of  a  width 
not  substantially  exceeding  0.5  mm. 

Preferably  for  the  gasefication  or  vaporisa- 
tion of  the  anthracene  residues,  the  combustible 
carrier  gas  containing  carbon  monoxide  such  for 
example  as  illuminating  gas,  coke  furnace  gas, 
is  allowed  to  flow  over  the  anthracene  residues 
suitably  heated  to  vaporisation  temperature,  the 
carrier  gas  being  thereby  charged  with  the  an- 
thracene vapours.  For  carrying  out  the  process, 
a  gaseous  mixture  has  been  found  particularly 
advantageous  which  contains  approximately  400 
to  600  g  of  vaporised  carbon-contain;ng  substance 
per  cubic  metre  of  gas  mixture.  In  order  to  at- 
tain a  charging  to  the  desired  extent,  the  pro- 
cedure is  for  example  followed  that  as  large  a 
surface  as  possible  of  the  anthracene  residues  is 
brought  into  contact  with  the  carrier  gas,  the 
carrier  gas  being  passed  for  example  in  direct  or 
counter-flow  over  the  anthracene  residues,  or 
the  carrier  gas  can  be  led  over  the  anthracene 
res'dues  at  rest,  to  which  in  any  known  manner 
a  sufficient  surface  is  imparted.  Preferably  the 
carrier  gas  is  heated  to  suitable  temperatures, 
preferably  to  the  vaporising  temperature  of  the 
anthracene  residues  before  it  enters  the  vaporis- 
ing device.  The  heating  can  preferably  take 
place  by  making  use  in  this  of  the  heat  produced 
by  the  combustion  of  the  vapour  mixture. 

In  the  delivery  of  the  mixture  consisting  of 
carrier  gas  and  anthracene  vapours  to  the  burn- 
ers, care  must  be  taken  that  the  temperature  of 
the  mixture  does  not  fall  to  such  an  extent  that 
a  deposit  of  the  anthracene  takes  place  in  the 
pipes  or  burners.  The  heating  to  too  high  a  de- 
gree of  the  pipes  must,  however,  also  be  avoided 
in  order  to  prevent  a  premature  decomposition 
and  splitting  up  of  the  anthracene.  Preferably 
the  temperature  up  to  the  burners  is  maintained 
so  thas  it  does  not  exceed  350  to  400°C. 

The  deposition  of  the  black  formed  during  the 
combustion  takes  place  in  known  manner  on 
cooled  devices,  e.  g.,  cylinders,  movable  sledge- 
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depolariser,  may  give  good  results  in  certain 
cases,  I  prefer  to  use  alternating  current. 

In  order  to  increase  its  resistance  to  corrosion, 
the  part  while  still  in  the  damp  state  may  be 
immersed  in  a  bath  which  is  at  a  temperature  of 
95°  C.  and  containing  per  litre: 

Grams 

Sodium  aluminate   20 

Sodium  silicate   20 

Soda   8 


The  part  is  withdrawn  from  this  bath  after 
five  minutes,  and  dried.   The  part  is  covered  with 
a  protecting  layer  chiefly  composed  of  AI2O3. 
It  is  also  possible  to  apply  a  coat  of  paint  on 

-  the  articles  made  of  light  metals  which  are  pro- 
tected by  the  present  process.  In  this  case,  it  is 
preferable  to  apply  said  coat  of  paint  without 
effecting  the  second  treatment  by  immersion  in 
a  hot  solution  of  silicates  and  of  aluminates. 

ln  JEAN  FRASCH. 
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My  invention  relates  to  cinematograph  cam- 
eras for  selective  use  of  exchangeable  film  mag- 
azines, and  is  a  division  of  my  application,  Serial 
No.  126,870,  filed  February  20,  1937. 

An  object  of  my  invention  is  to  provide  a 
cinematograph  camera  which  may  be  used  for 
taking  pictures  with  films  of  different  widths, 
and  which  allows  changing  from  one  to  another 
width  by  merely  exchanging  the  film  magazine. 

Another  more  particular  object  of  my  inven- 
tion is  to  provide  a  film  camera  which  is  capable 
of  being  supplied  with  a  film  having  one  row 
of  pictures  of  sub-standard  size  as  well  as  with 
a  film  of  double  width  for  taking  two  rows  of 
pictures. 

A  further  object  of  my  invention  is  to  design 
the  take-up  shaft  of  a  film  camera  in  such  a  way 
as  to  prevent  overstressing  of  the  film  by  reliable 
and  space-saving  means.  An  object  also  is  to 
provide  means  within  the  feeding  shaft  of  the 
camera  for  preventing  an  undesired  unwinding 
of  the  film.  More  particular  objects  consist  in 
constructing  and  arranging  the  above-mentioned 
means  in  such  a  way  as  to  ensure  simplicity  and 
sturdiness  and  easy  handling  of  the  camera 
mechanism. 

According  to  my  invention,  a  cinematograph 
camera  is  provided  with  different  magazines 
adapted  for  films  of  different  sizes  or  of  a  dif- 
ferent number  of  picture  rolls,  and  the  camera 
as  well  as  the  magazines  are  designed  to  allow 
an  exchange  of  the  magazines  while  using  the 
same  fitting  and  coupling  means  of  the  camera. 

The  advantages  of  such  a  camera  are  self- 
evident.  For  producing  a  film  of  the  sub-stand- 
ard size,  it  is  possible  to  alternately  employ  with- 
out any  loss  of  time  a  film  already  cut  to  the 
sub-standard  size  or  a  film  of  the  double  width 
which  is  to  be  cut  into  two  strips  of  sub-stand- 
ard size  after  the  exposure  or  the  developing  of 
the  film. 

According  to  the  invention,  further,  the  maga- 
zine and  the  spool  shafts  arranged  in  the  camera 
are  designed  in  such  a  manner  that  either  a  film 
spool  for  films  of  wider  size,  or  only  one  of  two 
coaxial  spools  for  films  of  sub-standard  size  is 
coupled  with  the  mechanism  of  the  camera. 

The  coupling  means,  provided  according  to  my 
invention  between  the  camera  mechanism  and 
the  film  spools,  are  preferably  of  the  resilient 
type  in  order  to  enable  the  accommodation  of 
magazines  containing  the  spools  or  the  film  take- 
up  cores  in  any  relative  position  of  these  spools 
or  cores. 

Further  objects  and  characteristics  of  the  in- 
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vention  will  be  apparent  from  the  following  de- 
scription. 

In  the  accompanying  drawings  are  shown  some 
embodiments  of  my  invention  in  diagrammatic 
form. 

Fig.  1  shows  the  total  view  of  a  cinematograph 
camera  provided  with  a  magazine  according  to 
the  invention  with  open  camera  cover  and  mag- 
azine partly  shown  in  section. 

Fig.  2  is  a  view  of  the  same  camera  with  the 
magazine  viewed  from  the  left-hand  side,  the 
magazine  cover  being  partly  broken  away. 

Fig.  3  is  a  vertical  sectional  view  of  the  film 
take-up  shaft  of  the  camera,  illustrated  in  the 
preceding  figures. 

Fig.  3a  shows  a  spring  of  the  arrangement 
shown  in  Fig.  3,  in  perspective. 

Fig.  4  shows  the  film  take-up  shaft  of  Fig.  3 
in  connection  with  a  double  magazine  contain- 
ing two  films  already  cut  to  the  sub-standard 
size. 

Fig.  5  shows  a  modified  form  of  the  take-up 
shaft,  the  shaft  being  shown  in  cross  section 
and  in  connection  with  a  daylight  reel  for  films 
of  a  wider  size  arranged  in  a  magazine. 

Referring  at  first  to  Figs.  1  and  2,  the  camera 
and  the  film  magazines  are  constructed  as  fol- 
lows: 

The  cinematograph  camera  is  designated  by 
the  numeral  20,  and  its  objective  by  the  numeral 
23.  The  camera  contains  a  detachable  film  mag- 
azine 24.  The  chamber  for  this  magazine  is  cov- 
ered by  a  door-like  cover  2 1  hinged  to  the  camera 
enclosure  at  22.  The  magazine  contains  two  film 
spools  47  and  47',  as  indicated  in  Fig.  2.  The 
film  7,  coming  from  spool  47',  is  led  to  the  take-up 
spool  47  so  as  to  pass  between  a  film  gate  I  and 
a  pressure  plate  5  holding  the  film  against  the 
gate.  39'  designates  a  feed  shaft  and  39  a  take- 
up  shaft  forming  parts  of  the  camera.  The 
camera  contains  a  mechanism  for  actuating  the 
take-up  shaft  39.  The  mechanism  is  disposed 
in  the  lower  part  of  the  camera  enclosure  with 
relation  to  the  view  shown  in  Fig.  1.  The  wall 
of  the  magazine  24  forms  a  recessed  part  15, 
allowing  the  pressure  plate  5  to  catch  behind  the 
film  when  inserting  the  magazine  into  the  maga- 
zine chamber  of  the  camera.  During  the  inser- 
tion of  a  magazine,  the  feeding  shaft  39'  and  the 
take-up  shaft  39  pass  through  the  axle  holes  of 
the  spools  47'  and  47.  In  order  to  limit  the 
lateral  clearance  of  the  film  7,  a  plate  spring  10 
is  secured  to  the  cover  21  by  means  of  rivets  II. 
Two  springs  10',  fixed  to  cover  21,  secure  the 
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The  present  invention  relates  to  improvements 
in  or  relating  to  the  cementation  of  metals  and 
metal  alloys  with  beryllium. 

It  is  an  object  of  the  invention  to  cement  with 
beryllium,  objects  produced  from  metals  such  as  5 
iron,  for  example  cast  iron,  steel,  normalized 
steel  and  the  like,  further  objects  produced  from 
metals  such  as  copper,  silver,  nickel,  aluminium 
and  the  like  and  from  metal  alloys  of  the  most 
varied  kind,  for  example  bronzes  and  the  like.  10 

It  is  known  that  beryllium  reacts  extraordinar- 
ily readily  with  all  kinds  of  compounds  and  sub- 
stances, especially  with  oxygen  and  nitrogen,  and 
with  steam,  carbon  dioxide  and  the  like.  Be- 
cause of  this  property  of  beryllium,  it  was  to  be  15 
expected  that  satisfactory  cementations  would 
only  be  obtained  if  it  were  possible  to  protect 
the  beryllium  adequately  during  the  heat  treat- 
ment. Experiments  in  which  a  metallic  object 
to  be  cemented  was  packed  in  pulverulent  beryl-  20 
hum  in  order  to  protect  the  beryllium  particles, 
which  lie  upon  the  metal  surfaces  to  be  ce- 
mented, by  the  layers  disposed  thereabove  have 
not  led  to  satisfactory  results.  In  any  event  this 
process  is  impracticable  because  of  the  rela-  25 
tively  high  price  of  beryllium. 

It  has  now  been  found  that  excellent  ce- 
mentations may  be  obtained  if  a  thin  layer  of 
beryllium  is  applied  to  the  surfaces  to  be  ce- 
mented and  the  beryllium  caused  to  diffuse  into  30 
the  base  metal  by  heating.  It  has  been  shown 
that  with  this  method  of  working  diffusion  of 
beryllium  into  the  base  metal  takes  place  so 
rapidly  and  completely  that  in  spite  of  the  great 
affinity  of  beryllium  for  oxygen,  nitrogen,  steam,  35 
carbon  dioxide  and  the  like  disturbing  reactions 
do  not  take  place. 

The  beryllium,  when  applied  in  a  thin  layer, 
may  surprisingly  be  caused  to  diffuse  complete- 
ly into  the  base  metal  considerably  more  rapidly  40 
than  when  it  is  applied  by  the  above  mentioned 
packing  process.  This  ability  to  induce  rapid 
and  complete  introduction  with  complete  utilisa- 
tion of  the  expensive  beryllium  employed  and  to 
obtain  very  uniformly  cemented  products  is  of  45 
considerable  technical  and  economic  importance. 
Objects  cemented  with  beryllium  by  the  above 
process  are  distinguished  by  very  hard  surface 
layers  and  particularly  high  resistance  to  me- 
chanical influences,  temperature  influences  and  50 
the  like.  In  fact  effects  may  be  obtained  which 
are  not  obtainable  by  known  cementation  proc- 
esses. 

It  is  also,  inter  alia,  an  advantage  of  the  proc- 
ess that  it  may  be  carried  out  in  a  readily  regu-  55 


lable  manner  and  thus  makes  it  possible  to  pro- 
duce products  of  desired  properties.  For  exam- 
ple, the  quantity  of  beryllium  to  be  introduced 
into  the  base  metal  may  be  exactly  predeter- 
mined by  choice  of  the  thickness  of  the  beryl- 
lium layer  applied  to  the  base  surface.  More- 
over, a  more  or  less  deep  penetration  of  the 
beryllium  into  the  base  metal  or,  for  example, 
the  production  of  surface  layers  of  desired  degree 
of  hardness  may  be  obtained  very  simply  by  tem- 
perature regulation.  For  example  by  applying 
relatively  thin  beryllium  layers  and  employing 
relatively  high  temperatures,  a  thin  surface  lay- 
er of  great  hardness  may  be  obtained.  More- 
over, for  example  by  employing  thicker  beryl- 
lium layers  and  observing  relatively  high  tem- 
peratures, surface  layers  may  be  obtained  which 
are  not  only  very  hard  but  are  also  distinguished 
by  great  resistance  to  mechanical  influences, 
temperature  influences  and  the  like.  Greater 
depth  effects  may  for  example  be  obtained  by 
use  of  thicker  beryllium  layers  and  relatively 
low  temperatures.  Further  controls  are,  for  ex- 
ample, available  by  carrying  out  the  cementation 
in  steps  at  temperatures  of  various  heights,  for 
example  first  at  relatively  lower  and  then  at 
relatively  higher  temperatures.  Variations  may 
also  be  obtained  by  employing  various  periods  of 
heating  or  temperatures  of  various  height  with 
periods  of  heating  of  various  lengths.  A  further 
possibility  consists,  for  example,  in  first  allowing 
a  beryllium-containing  layer  to  diffuse  in,  there- 
upon applying  a  further  layer,  allowing  the  latter 
to  diffuse  in  by  heating  and  if  desired  repeat- 
ing this  process  frequently.  In  this  way  great 
depth  effects  may  for  example  be  obtained  with 
only  very  gradual  transitions  and  hence  partic- 
ularly homogeneous  and  resistant  cementation 
layers  may  be  produced. 

The  heat  treatment  should  be  carried  out  at 
temperatures  at  which  a  disturbing  fusion  of 
beryllium  or  of  the  base  metal  does  not  take 
place.  Suitable  cementation  temperatures  lie 
principally  between  about  800  and  1100°  C,  pref- 
erably between  about  850  and  1000°  C. 

The  heat  treatment  may  advantageously  be 
carried  out  in  vacuo  or  in  an  atmosphere  of  in- 
ert gas,  for  example  in  an  atmosphere  of  hydro- 
gen or  of  the  rare  gases,  such  for  example  as 
argon.  The  heating  may  be  effected  by  methods 
known  per  se,  for  example  by  means  of  hot  gases, 
radiant  heat,  Joule  heat,  turbulent  current  heat- 
ing or  in  fused  salt  baths.  The  process  may  also 
for  example  be  such  that  only  the  first  part  of  the 
heat  treatment  is  carried  out  with  exclusion  of 


2 


248,647 


aggressive  gases,  whilst  further  diffusion  may 
be  effected  without  these  precautionary  mea- 
sures. 

Beryllium  coatings  may  for  example  be  pro- 
duced on  the  base  metal  by  incorporating  beryl- 
lium in  as  finely  divided  as  possible  a  form  in 
lacquers  or  similar  media  such,  for  example,  as 
resins,  artificial  resins  and/or  other  vaporisable 
or  combustible  substances  or  mixtures  of  sub- 
stances and  applying  the  products  so  obtained  to 
the  base  in  suitable  manner.  Suitable  lacquers 
are  for  example  those  having  a  base  of  cellulose 
esters,  artificial  resins,  rubber,  resinates,  oil  lac- 
quers and  the  like.  Known  solvents,  softening 
agents  and  the  like  may  be  added  to  the  lacquers, 
resins  and  the  like.  The  usual  measures  such  as 
dipping,  spreading  and  spraying  may  be  em- 
ployed for  the  application  of  the  substances  or 
mixtures  of  substances  containing  the  beryllium 
in  suspension. 

The  beryllium  may  also  be  applied  to  the  base 
in  admixture  with  inert,  fusible  substances,  such, 
for  example,  as  calcium  fluoride. 

Application  of  the  beryllium  as  a  component  of 
the  sprayable,  dippable  or  spreadable  lacquers 
and  the  like  makes  possible,  in  particular,  uni- 
form cementation  of  complicated  space  struc- 
tures, such  as  armatures,  large  apparatus  parts 
and  the  like. 

In  many  cases  it  has  proved  advantageous  to 
roughen  up  the  base  metals  superficially  by 
means  known  per  se,  for  example  by  means  of 
sand  jet  blasts,  etching  liquids  or  electrolytically. 
A  somewhat  lattice-like  form  may  for  example  be 
imparted  to  the  surfaces.  The  application  and 
adhesion  of  the  beryllium  or  of  the  beryllium- 
containing  products  such  as  lacquers  or  the  like, 
and  the  subsequent  diffusion  into  the  metal  may 
be  favoured  by  employing  surfaces  of  this  kind. 
It  has  been  found  that  the  beryllium  may  also  be 
caused  to  adhere  sufficiently  to  the  base  metal  on 
such  rough  surfaces  without  use  of  binding 
agents  and  the  like,  for  example  by  powdering  in, 
pressing  in  and  the  like. 

Of  course  there  are  other  possible  ways  which 
are  suitable  for  applying  the  beryllium  in  a  uni- 
form and  sufficiently  adhesive  layer  to  the  base 
metal,  such  for  example  as  the  metal  spraying 
process  which  is  particularly  suitable  for  the 
treatment  of  large  metal  objects. 

According  to  one  embodiment  of  the  invention, 
other  metals  or  metal  alloys  besides  beryllium 
are  also  caused  to  diffuse  into  the  base  metal. 
In  this  way  it  is  possible  extensively  to  influence 
the  properties  of  the  cemented  surfaces  of  the 
base  metal  in  desired  directions.  Suitable  addi- 
tional cementation  agents  for  the  cementation 
of  iron,  steel,  normalized  steel  and  the  like,  are 
for  example  copper,  nickel,  tungsten,  titanium, 
vanadium,  aluminium  and  the  like.  The  beryl- 
lium may  be  applied  to  the  base  metal  together 
with  suitable  quantities  of  additional  metals,  for 
example  by  powdering  on  or  pressing  on  to 
roughened  surfaces  or,  for  example,  in  the  form 
of  lacquers  or  the  like.  If  desired  thin  layers  of 
beryllium  and  of  additional  metal,  for  example 
copper,  may  also  be  applied  alternately  to  the 
base  metal.  In  this  case  the  layer  last  applied 
advantageously  consists  of  the  additional  metal, 
for  example  copper,  and  in  this  way  the  beryllium 
is  provided  with  a  protective  coating.  Finally  the 
beryllium  may  also  be  applied  to  the  base  in  the 
form  of  alloys  which  contain  the  additional 
metal  or  the  additional  metals. 

On  heating  to  suitable  temperatures,  both  the 


beryllium  and  also  the  additional  metal  or  the 
additional  metals  diffuse  into  the  base  metal; 
according  to  the  quantitative  relation  of  the 
metals  introduced  and  also  the  sequence  of  in- 
5  troduction  and  the  like,  special  effects  may  be 
obtained. 

According  to  another  embodiment  of  the  in- 
vention, besides  beryllium  or  beryllium  and  ad- 
ditional metals,  other  cementation  agents  such, 
10  for  example,  as  coal,  silicon  and  the  like  are  also 
caused  to  diffuse  into  the  metal  to  be  treated. 

This  may  for  example  be  effected  in  a  simple 
manner  by  applying  the  beryllium  to  the  base 
metal  together  with  components  which  are  car- 
lo bonised  on  heating,  for  example  in  the  form  of 
lacquers,  or  by  adding  carbon,  silicon  or  like 
components  in  suitable  quantitative  proportions 
to  the  beryllium  or  the  beryllium-containing  mix- 
tures. 

•20  According  to  a  further  embodiment  of  the  in- 
vention a  beryllium  compound  or  beryllium  com- 
pounds is/are  applied  to  the  base  metal,  or  a 
coating  is  applied  which  contains  a  beryllium 
compound  or  several  beryllium  compounds,  the 

jfi  beryllium  is  then  set  free  from  its  compounds 
and  caused  to  diffuse  in. 

Thus,  for  example,  o-'ganic  beryllium  com- 
pounds, such,  for  example,  as  beryllium  dimethyl, 
or  beryllium  diphenyl,  may  be  vaporised  and  pre- 

~o  cipitated  onto  the  surface  of  the  metals  or  metal 
objects  to  be  improved.  If  in  this  case  the  base 
metal  is  maintained  at  suitably  high  tempera- 
tures, the  metallo-organic  compound  decomposes 
and  precipitates  finely  divided  beryllium  which 

!J5  is  introduced  into  the  base  metal  by  further  heat- 
ing to  temperatures  suitable  for  the  diffusion  in 
of  the  beryllium. 

If  desired  also  a  mixture  containing  a  reducible 
beryllium  compound  for  example  beryllium  oxide, 

40  beryllium  chloride,  beryllium  fluoride  and  the 
like,  and  a  suitable  reducing  agent,  may  be  ap- 
plied as  a  coating  to  the  base  metal,  the  reduction 
of  the  beryllium  compound  may  then  be  effected 
by  heating  and  the  beryllium  set  free  may  be 

45  caused  to  diffuse  into  the  base  metal  by  further 
heating. 

As  reducing  agents,  metals  may  advantage- 
ously be  employed  which  are  capable  of  forming 
alloys  with  the  metallic  beryllium  set  free. 

50  Thus  for  example,  the  base  metal  may  be  pro- 
vided, for  example  electrolytically,  with  a  coat- 
ing of  strongly  electropositive  metals,  such,  for 
example,  as  sodium,  magnesium,  aluminium  or 
calcium,  the  beryllium  compound,  for  example 

55  beryllium  chloride,  may  then  be  applied,  if  de- 
sired in  admixture  with  other  suitable  substances, 
for  example  alkali  chloride  or  other  suitable 
fluxes,  preferably  in  a  reducing  atmosphere,  and 
heated  to  produce  complete  or  partial  reduction 

,;0  of  the  beryllium  compound  to  metallic  beryllium. 
The  beryllium  set  free  is  then  caused  to  diffuse 
practically  completely  into  the  base  metal  by 
heating,  the  process  being  controlled  if  desired 
as  described  before. 

>0  If  desired  also  the  base  melal  may  be  coated 
with  the  reducing  agents  and  then  treated  at 
higher  temperatures  witn  beryllium  compounds 
in  vapour  form,  for  example  with  beryllium 

70  halides  and  the  beryllium  set  free  caused  to 
migrate  into  the  base  metal  by  increase  of  tem- 
peratures. 

The  reducing  agent,  for  example  magnesium 
or  aluminium,  may  be  employed  in  such  quan- 
75  tities  that  it  is  present  in  more  or  less  great 
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excess  and  diffuses  in  together  with  the  beryl- 
lium. 

Other  metals,  such,  for  example,  as  copper, 
nickel,  cobalt,  silver  etc.  may  also  be  introduced 
besides  the  beryllium  into  the  base  metal  and  in 
this  way  the  properties  of  the  surface  layers  ce- 
mented by  beryllium  may  be  varied  in  desired 
manner.  For  example,  a  coating  of  more  noble 
metals,  for  example  copper,  nickel,  cobalt,  silver, 
may  first  be  applied  electrolytically  to  the  base 
metal  and  likewise  a  coating  of  less  noble-metals, 
such  as  magnesium  or  calcium,  may  be  applied 
electrolytically  to  this  first  coating.  Thereupon 
a  suitable  compound  yielding  metallic  beryllium, 
for  example  beryllium  chloride,  may  be  applied 
in  the  above  described  manner.  Reduction  of  the 
beryllium  compound  to  metallic  beryllium  and 
alloying  of  the  beryllium  metal  with  the  other 
metal,  for  example  copper,  may  be  effected  by 
heating,  and  the  alloy  produced  may  then  be 
caused  to  diffuse  into  the  base  metal  by  further 
heating. 

The  beryllium  compound  yielding  metallic 
beryllium  for  example  beryllium  chloride,  may 
also  be  applied  in  admixture  with  reducing  sub- 
stances other  than  those  above  mentioned,  for 
example  in  admixture  with  coal,  carbides  or  hy- 
drides of  the  alkali  or  alkaline  earth  metals.  In 
this  case,  besides  beryllium  and  if  desired  also 
other  metals,  cementation  agents  of  another  kind 
such,  for  example,  as  carbon,  may  also  be  in- 
troduced into  the  base  metal  and  special  effects 
may  be  obtained,  for  example,  as  regards  hard- 
ness. 

The  base  metal  to  be  improved  may  be  pro- 
vided with  a  coating  of  lacquers  or  the  like  con- 
taining the  beryllium  compound,  the  additional 
substances  necessary  for  setting  free  the  me- 
tallic beryllium  and  if  desired  also  other  addi- 
tions, for  example  other  metals  or  coal  or  silicon 
and  the  like.  For  example  a  desired  lacquer 
having  a  basis  of  cellulose  esters,  resins  or  arti- 
ficial resins,  varnishes,  softening  agents,  sol- 
vents and  the  like  may  be  mixed  with  beryllium 
oxide  or  beryllium  chloride  and  suitable  reducing 
agents,  for  example  finely  divided  magnesium, 
calcium  etc.;  moreover  other  substances  such, 
for  example,  as  coal,  finely  divided  metals,  such 
for  example  as  copper,  nickel  and  the  like,  or 


compounds  suitable  for  giving  such  metals,  for 
example  oxides  capable  of  reduction  under  the 
given  conditions  may  be  incorporated  with  the 
lacquer.    Such  lacquers  may  be  applied  to  the 

5  metal  object  to  be  improved,  for  example  by 
spreading,  dipping  or  spraying.  Thereupon  the 
lacquer  substance  is  advantageously  heated  in 
an  inert  or  reducing  atmosphere  until  decom- 
position of  the  lacquer  substance  takes  place, 

10  whereupon  the  temperature  is  raised  to  the  de- 
gree necessary  for  the  reduction  of  the  beryllium 
compounds  and  if  desired  of  other  metal  com- 
pounds and  if  desired  for  the  alloying  of  the 
beryllium  with  other  metallic  components,  and 

15  the  beryllium  and  if  desired  other  substances  to 
be  introduced  in  the  base  metal  are  caused  to 
diffuse  in  by  heating  to  suitable  temperatures. 
Working  with  lacquers  and  like  products  is  par- 
ticularly suitable  for  improving  apparatus  parts, 

20  armatures  and  the  like  of  complicated  construc- 
tions, and  especially  for  improving  hollow  spaces 
which  can  be  coated  with  the  lacquer,  for  ex- 
ample by  spraying  or  like  measures. 

Objects  such,  for  example,  as  plates  with  level 

2g  surfaces  may  advantageously  be  improved  by 
applying  the  beryllium  in  a  layer  of  suitable 
thickness  to  the  surface  of  a  plate  laying  a  cor- 
responding second  plate  thereupon  and  subject- 
ing the  plates  thus  united  with  one  another  to 

;>0  a  common  heat  treatment.  It  is  thus  possible 
to  cause  the  beryllium  or  also  mixtures  of  beryl- 
lium with  additional  components  to  diffuse  into 
the  surface  of  the  two  plates  simultaneously.  It 
is  moreover  an  advantage  of  this  procedure  that 

35  the  beryllium  is  protected  against  the  influence 
of  air  and  other  disturbing  gases  so  that  it  is  not 
necessary  to  employ  special  measures  for  ex- 
cluding air  and  other  disturbing  gases.  It  is 
advisable  when  working  in  this  way  to  take  pre- 

40  cautions  to  ensure  as  intimate  as  possible  a  con- 
tact by  pressing  together  the  plates,  sheets  and 
the  like. 

The  diffusion  in  the  beryllium  and  if  desired 
also  of  other  cementing  or  otherwise  favourably 
45  acting  substances  by  heat  treatment  may  ad- 
vantageously be  induced  in  most  of  the  embodi- 
ments described  by  using  baths  of  fused  liquids. 

GUSTAV  JAEGER. 
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Our  present  invention  relates  to  an  improved  in  large  quantities  without  producing  any  unde- 

process  for,  and  composition  for  use  in  harden-  sired  effects.   On  the  other  hand  strontium  chlo- 

ing  files.  ride  and  more  particularly  calcium  chloride  may 

In  order  to  harden  files,  which  in  general  have  cause  an  undesired  decomposition  of  the  cyanide 

a  carbon  content  of  between  0.5  and  1.5%,  the  5  with  separation  of  carbon. 

files  are  generally  heated  in  baths  of  fused  lead  It  is  accordingly  advisable  to  employ  the  hal- 

to  relatively  high  temperatures,  for  example  tern-  ides  of  strontium  and  in  particular  of  calcium 

peratures  of  about  800°  C.  and  the  files  are  in  relatively  small  quantities  which  do  not  cause 

thereupon  quenched  for  example  by  introducing  undesired  decomposition  of  the  cyanide  with 

them  into  brine.    In  this  process  the  files  are  10  separation  of  carbon  when  the  heat  treatment 

coated  prior  to  the  heat  treatment  with  a  pro-  is  carried  out  at  temperatures  for  example  of 

tective  layer  for  preventing  decarbonisation  and  about  750-850°  C. 

undesired  deposition  of  lead.      .  The  content  of  cyanide  in  the  fused  bath  may 

It  is  an  object  of  the  present  invention  to  pro-  for  example  be  from  about  2  to  15%,  preferably 

vide  suitable  baths  of  fused  salts  for  the  heat  15  about  4  to  10%.    The  content  of  barium  halide 

treatment  of  files,  instead  of  lead  baths  which  may  lie  between  about  10%  and  about  60%,  pref- 

give  off  vapours  injurious  to  health  at  the  neces-  erably  between  about  30%  and  about  50%.  Ba- 

sary  high  temperatures  and  moreover  have  fur-  rium  chloride  may  be  employed  alone  or  together 

ther  disadvantages.  with  strontium  chloride  or  calcium  chloride  or 

Experiments  which  have  been  made  with  a  20  both.    Suitable  alkali  salts  are  for  example  so- 

view  to  solving  this  problem  by  means  of  fused  dium  chloride,  potassium  chloride  or  both.  In 

salt  bath,  which  contained  alkali  cyanides  as  suitable  cases  lithium  chloride  may  also  be  in- 

agents   for   preventing   decarbonisation,   have  corporated  with  the  fused  bath  as  an  addition 

shown  that  it  is  not  possible  to  employ  known  which  lowers  the  melting  point, 

cyanide-containing  fused  salts,  which  are  suit-  25     By  suitable  choice  of  the  halides  and  their 

able  for  the  heat  treatment  of  metals,  for  the  bases,  fused  baths  of  desired  low  viscosity  can  be 

heat  treatment  of  files  which  it  is  desired  to  produced  and  in  this  way  losses  of  material  by 

harden.   This  will  be  understood  when  it  is  con-  adhesion  of  the  fused  bath  to  the  files  to  be  treat- 

sidered  that  it  is  a  matter  of  objects  with  rough-  ed  can  be  considerably  reduced.    The  alkaline 

ened  or  toothed  surfaces  which  must  combine  a  30  earth  halides,  for  example  barium  chloride,  ap- 

plurality  of  important  properties,  such  as  hard-  parently  have  the  effect  of  preventing  decarbon- 

ness,  gripping  power,  resistance  to  breakage,  isation,  counteracting  undesired  nitration  and 

great  durability  etc.   Experiments  with  fused  ensuring  uniform  results. 

salt  baths  which  contained  large  quantities  of  The  following  composition  may  be  mentioned 

alkali  cyanides  for  example  between  25  and  75%  35  as  an  example  of  a  fused  bath  according  to  the 

have  proved  unsuccessful.   Files  treated  in  these  invention: 

baths  did  not  possess  sufficient  gripping  power.  Example 

Experiments  with  baths  which  contained  small  Parts 

quantities  of  alkali  cyanides  in  admixture  with       Barium  chloride   50 

the  usual  inert  salts,  such  as  alkali  chlorides  or  40  Sodium  chloride  20 

mixtures  of  alkali  chlorides  and  alkali  carbon-       Potassium  chloride  30 

ates,  also  did  not  give  technically  satisfactory       Sodium  cyanide  4-8 

results.    In  the  last  mentioned  case  undesired  .         , ,       ,  .  .    ...  .  , 

'       ;    1   j..             u  „  „  ^  -v,f~   „no  The  content  of  cyanide,  which  diminishes  in 

decarbonisation  was  observed  inter  alia.  .      ...  .        .       ,  . . 

^     Z~       .      .             .  . „  .  .  ,  ,  the  course  of  working  with  the  bath,  is  preferably 

Further  extensive  experiments  have  led  to  the  45       .      .                  0                                ,  . 

surprising  result  that  files  may  be  hardened  to  maintained  within  suitable  limits  for  example  by 

give  excellent  products,  if  fused  baths  are  em-  *>enodlc  addltlon  of  fresh  cyanide    The  baths 

ployed  for  the  heat  treatment  which  contain,  as  cannot  be  maintained  for  any  considerable  period 

the  agent  preventing  decarbonisation,  cyanides  in  in  a  condition  suitable  for  operation  simply  by 

quantities  not  exceeding  25%  of  the  total  fused  50  replacement  of  the  cyanide  used  up.    In  fact  if 

bath  and  also  alkaline  earth  halides,  preferably  the  content  of  alkaline  earth  halide  falls  below 

alkaline  earth  chlorides,  and  alkali  halides,  pref-  a  certain  limit,  the  effectiveness  of  the  bath  de- 

erably  alkali  chlorides.  teriorates.   Hence  provision  must  also  be  made 

A  preferred  alkaline  earth  halide  for  this  pur-  for  the  replacement  of  the  alkaline  earth  halide, 

pose  is  barium  chloride,  which  can  be  employed  55  especially  when  the  effectiveness  of  the  fused 
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baths  diminishes.  When  the  baths  are  employed 
for  a  considerable  period  their  composition  varies 
through  formation  of  carbonate,  for  example  so- 
dium carbonate,  which  may  reduce  the  effective- 
ness of  the  fused  bath  when  the  carbonate  con- 
tent increases  above  certain  limits,  especially  if 
at  the  same  time  the  alkaline  earth  halide  con- 
tent of  the  bath  has  diminished.  In  general  it  is 
theerfore  advisable  to  replace  the  baths  from 
time  to  time  by  fresh  additions. 

Extensive  practical  experiments  have  shown 
that  the  lead  baths  previously  employed  can  be 
completely  replaced  by  the  employment  of  baths 


which  contain  limited  quantities  of  cyanide  to- 
gether with  alkaline  earth  halide  and  alkali 
halide.  Files  are  obtained  in  uniform  yield  of 
excellent  hardness.    A  particular  advantage  of 

5  the  process  also  consists  in  that  it  is  extremely 
suitable  for  hardening  files  in  series. 

The  application  of  protective  layers,  as  was 
customary  in  the  previously  usual  heat  treatment 
of  files  in  lead  baths,  may  be  omitted  when  work- 

10  ing  according  to  the  above  process. 

CARL  ALBRECHT. 
BRUNO  GOLD AMMER . 
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The  present  invention  relates  to  an  improved 
process  for  bleaching  natural  and  artificial  fibres 
and  fibre  substances  which  are  of  vegetable  origin 
and  free  from  incrustations,  for  example  cotton, 
linen,  ramie,  artificial  fibres  produced  from  re- 
generated cellulose,  such  as  artificial  silk  or  cellu- 
lose wool,  or  from  cellulose  esters  or  ethers,  and 
products  produced  therefrom,  such  as  yarns, 
mixed  yarns,  fabrics  and  the  like,  with  the  aid 
of  bleaching  agents  yielding  oxygen,  such  as  hy- 
drogen peroxide,  sodium  peroxide,  perborate  and 
others. 

On  bleaching  fibres  and  fibre  substances  of  the 
above  mentioned  kind  such  as  cotton,  linen,  arti- 
ficial silk,  cellulose  wool  and  the  like,  with  bleach- 
ing agents  containing  active  oxygen,  the  desired 
bleaching  effect  can  occasionally  not  be  obtained 
in  spite  of  the  employment  of  relatively  high 
quantities  of  bleaching  agents.  Hence  it  is  usual, 
when  bleaching  linen  and  similar  fibre  substances 
in  peroxide  baths,  to  subject  the  goods  to  an 
after-treatment  by  weak  chlorination  and  acidi- 
fication in  order  to  remove  the  last  yellowish 
traces.  Similarly  it  is  usual  to  subject  cotton 
and  cotton  goods  bleached  with  peroxide  to  fur- 
ther after-treatments,  for  example  to  treatment 
with  hydrosulphite,  acidification  etc.  so  as  to 
improve  their  appearance. 

It  has  now  been  found  that,  when  vegetable 
fibres  of  the  type  which  is  free  from  incrusta- 
tions and  products  produced  therefrom  are  to  be 
bleached  with  bleaching  agents  giving  off  oxygen, 
the  effects  of  the  bleaching  bath  may  be  consid- 
erably improved  without  increase  in  the  quan- 
tity of  bleaching  agents  employed,  if  suitable 
quantities  of  alkali  salts,  including  ammonium 
salts,  of  aliphatic  polycarboxylic  acids  such  as 
succinic  acid,  tartaric  acid,  citric  acid,  maleic 
acid  are  incorporated  in  the  baths.  Alkali  salts 
of  oxalic  acid  have  proved  particularly  suitable. 
Relatively  small  quantities  of  the  said  salts  suffice 
for  obtaining  the  improved  bleaching  effects,  for 
example  from  about  3  to  about  6  gms  per  litre 
of  bleaching  bath,  or  if  desired  somewhat  more. 
Instead  of  or  in  addition  to  alkali  or  ammonium 
salts,  free  carboxylic  acids  may  also  be  added  to 
the  alkaline  bleaching  baths,  for  example  to  baths 
produced  from  sodium  peroxide,  and  the  salts  im- 
proving the  bleaching  effect  of  the  baths  may  be 
produced  in  desired  quantities  from  these  car- 
boxylic acids. 

According  to  the  invention,  baths  containing 
alkali  salts  of  polycarboxylic  acids  may  be  em- 
ployed for  bleaching  vegetable  fibres  and  fibre 
substances  of  the  type  which  are  free  from  in- 


crustations, the  normally  usual  or  necessary 
after-treatments  such  as  chlorination,  treatment 
with  hydrosulphite,  acidification  and  the  like 
being  omitted.    When,  for  example,  linen  is 

5  bleached  according  to  the  above  process  it  comes 
out  of  the  peroxide  bath  so  clear  and  white  that 
the  previously  usual  subsequent  chlorination  and 
acidification  is  superfluous.  Similarly,  when 
bleaching  cotton  by  the  above  process,  so  pure 

10  and  clear  a  white  is  obtained  that  the  previously 
usual  after-treatments,  such  as  hot  soaping,  hy- 
drosulphite treatment,  acidification  and  the  like 
may  be  omitted. 

Bleaching  baths  which,  in  addition  to  oxygen- 

15  yielding  substances  and  if  desired  other  sub- 
stances, also  contain  salts  of  oxalic  acid  or  alkali 
salts  of  polycarboxylic  acids  are  known  per  se. 
It  is,  for  example,  known  to  employ  oxalate-con- 
taining  baths  for  bleaching  animal  fibres,  such 

20  as  wool.  It  is  further  known  to  bleach  straw,  i.  e., 
a  heavily  incrusted  vegetable  material,  with  per- 
oxide baths  which  contain  large  quantities  of 
oxalate.  Nevertheless  it  has  not  hitherto  been 
suggested,  nor  was  it  evident  to  those  skilled  in 

25  the  art  that  fibres  and  fibre  substances  of  vege- 
table origin  of  the  type  which  is  free  from  in- 
crustation could  be  bleached  by  employing  oxy- 
gen-containing baths  containing  definite  quan- 
tities of  alkali  oxalate  and  the  like,  the  hitherto 

oO  usual  after-treatments  being  omitted,  nor  that  a 
bleached  product  of  entirely  satisfactory  charac- 
ter could  be  obtained  by  such  a  process.  It  was 
not  to  be  expected  that  on  bleaching  vegetable 
fibrous  substances  of  the  type  which  is  free  from 

23  incrustation  and  which  possesses  considerable  re- 
sistance to  alkali  and  which  in  general  is  also 
bleached  with  alkali  baths,  special  effects  would 
be  obtained  by  addition  of  organic  salts  of  the 
kind  specified.    It  was  therefore  all  the  more 

40  surprising  that  the  presence  of  even  relatively 
small  quantities  of  oxalate  or  like  salts  should 
produce  such  particularly  favourable  effects;  this 
fact  can  only  be  explained  by  the  hypothesis  that 
in  this  case  it  is  a  matter  of  different  processes 

45  than  in  straw  bleaching  or  in  the  bleaching  of 
animal  fibres.  It  seems  as  if  certain  impurities 
of  the  fibre,  which  cannot  be  destroyed  or  re- 
moved by  the  oxidising  action  of  the  bleaching 
agent,  are  dissolved  or  rendered  innocuous  by  the 

50  presence  of  oxalate  or  the  like  in  the  bath.  The 
behaviour  of  certain  fibres  produced  from  viscose 
which,  apparently  because  of  the  presence  of  non- 
bleachable  impurities  coming  from  the  manu- 
facturing process,  cannot  or  can  only  with  diffi- 

55  culty  be  bleached  by  use  of  an  oxygen  or  chlorine 
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bleach,  is  for  example  characteristic.  Such  fibres 
can  be  bleached  according  to  the  present  process 
with  excellent  results,  probably  because  the  non- 
bleachable  impurities  are  dissolved  out,  or  ren- 
dered innocuous  in  other  manner,  by  the  action 
of  the  salt,  for  example  alkali  oxalate,  added  to 
the  bath. 

In  order  that  the  invention  may  be  well  under- 
stood the  following  examples  thereof  are  given 
by  way  of  illustration  only. 

1.  200  gms  of  cotton  yarn  are  treated  for  4 
hours  at  85-90°C  in  1200  ccs  of  a  bleaching  bath 
which  contains  per  litre : 


H2O2  40%  ccs—  4 

Caustic  soda  gms —  2 

Waterglass  38-40°  Be  ccs__  4 

A  wetting  agent  produced  by  proteolysis, 
known  by  the  trade   name  "Lampeon 

A"  gm_  1 

Sodium  oxalate  gms —  5 


A  control  sample  treated  without  addition  of  so- 
dium oxalate  come  out  of  the  bleaching  bath 
dirty  and  grey,  whilst  the  sample  bleached  with 
addition  of  oxalate  had  a  much  clearer  and  clean- 
er appearance. 

2.  200  gms  of  linen  yarn  No.  20  are  treated  ac- 
cording to  the  following  directions : 

(a)  Scald  in  1200  ccs  of  scalding  bath  contain- 
ing 20  gms  of  soda  and  1  gm  of  caustic  soda  for 
5  hours  at  90°  and  then  soak. 

(b)  Chlorinate  in  1200  ccs  of  chlorinating  bath 
with  7  gms  of  active  chlorine  per  litre  for  2 
hours  at  18°C  and  then  soak. 

(c)  Acidify  with  1200  ccs  of  an  acidification 
bath  containing  2  ccs  of  sulphuric  acid  66°  Be. 
and  1  gm  of  sodium  bisulphate  per  litre  for  V2 
hour,  then  soak. 

(d)  Peroxide  bath:  1200  ccs  bleaching  bath 
containing  per  litre 


/.  With  oxalate 


5  gms.  sodium  peroxide  1=6.7  gms.  so- 

6  gms.  crystallised  oxalic  acid  dium  oxalate 

4  ccs.  waterglass  38-40°  Be  j  per  litre 

11.  Without  oxalate 

Sodium  peroxide  gms   5 

Sulphuric  acid  66°  Be  gms—  4.81 

Waterglass  38-40°  Be  ccs__  4 


10  Treatment  for  both  samples:  3  hours  at  75°C,  3 
hours  at  80°C,  then  rinse. 

Result:  Sample  I  (with  oxalate)  is  a  clearer 
and  purer  white  than  sample  II  (without  oxa- 
late) which  has  a  yellow  appearance.  Sample 

15  n  must  be  further  weakly  chlorinated  and  acid- 
ified in  order  to  be  as  white  as  I. 

3.  200  gms  of  cellulose  wool  fabric  (viscose 
cellulose  wool)  are  undressed  and  then  treated 
for  5  hours  at  75-80°C  in  100  ccs  of  a  peroxide 

20  bath  which  contains  per  litre 


H2O2  40%  ccs—  3.6 

Caustic  soda  gm  1 

Waterglass  38-40°  Be  ccs__  4 

Sodium  oxalate  gm  5 

25 

and  finally  rinsed. 


A  control  sample  treated  without  addition  of 
sodium   oxalate   shows   a   considerably  worse 
bleaching  effect. 
30     The  sample  bleached  with  addition  of  sodium 
oxalate  was  perfectly  bleached. 

4.  200  gms  of  artificial  silk  yarn  (viscose  were 
treated  for  3  hours  at  70°C  in  200  ccs  of  a  bleach- 


ing bath  consisting  of 
35  Per  liter 

H2O2  40%  ccs—  3 

Sodium  pyrophosphate  gms   3 

Sodium  succinate  gms   5 


and  then  rinsed.  The  bleaching  effect  was  very 
good. 

HERMANN  BAIER. 
KARL  VIEWEG. 
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The  object  of  my  invention  is  a  colour  tele- 
vision system  which  does  not  require  between 
the  transmitting  and  receiving  television  stations 
a  metallic  line  cr  a  radio-link  transmitting  effec- 
tively a  band  of  frequencies  much  larger  than  the  5 
band  required  for  an  ordinary  black  and  white 
television.  Instead  of  transmitting  over  said  line 
or  radio  link,  for  each  point  of  the  object  to  be 
shown  at  distance,  three  signals  on  three  differ- 
ent channels  (that  is  the  three  brightness  values  10 
of  the  three  basic  components  (say  blue,  red  and 
yellow)  of  the  colour  of  said  point),  like  in  the 
colour  television  systems  already  known,  I  trans- 
mit only  one  signal  i  on  one  channel  only,  said 
signal  carrying  both  the  brightness  and  the  col-  15 
our, — or  I  transmit  two  signals  I  and  I'  on  two 
channels  (one  signal  for  the  brightness  and  one 
signal  fcr  the  colour).  My  invention  permits 
either  an  economy  in  the  cost  of  the  metallic  line, 
cr  a  less  congestion  of  the  other  in  case  of  a  20 
radio  link.  Moreover  my  invention  permits  the 
privacy  of  television  transmission  (or  secret  tele- 
visional transmissions.) 

The  principle  of  my  invention  is  illustrated  in 
Figure  1,  where  I  is  the  object  or  scene  to  be  25 
shown  at  distance;  2  is  a  scanning  device  produc- 
ing for  each  point  of  the  object  I,  three  elements 
or  magnitudes  A,  B,  C,  characterising  the  mean 
brightness  and  the  actual  colour  of  said  point;  3 
is  a  coding  device  which  combines  the  three  ele-  30 
ments  A,  B,  C  in  one  electric  signal  I  (or  two  elec- 
tric signals  I  and  I')  transmitted  to  the  distant 
station  over  the  metallic  line  or  radiolink  <5. 
There  the  decoding  device  5  restores  the  charac- 
teristic elements  A,  B,  C  which  act  on  the  tele-  35 
vision  receiver  G  to  produce  on  the  screen  7  a 
coloured  luminous  point  having  the  same  posi- 
tion, mean  brightness  and  actual  colour  than  the 
point  of  the  object  I  scanned  at  that  instant  in 
the  transmitting  station,  so  that  the  image  of  ob-  40 
ject  I  is  reproduced  on  screen  7  both  in  shape  and 
in  colours. 

In  a  first  embodiment  of  my  invention,  the 
three  characteristic  elements  A,  B,  C  are  respec- 
tively the  brightness  values  of  the  three  basic  -15 
components  (for  example,  blue  red  and  yellow) 
of  the  coloured  point  of  the  object  which  is 
scanned  at  the  considered  instant. 

In  a  second  embodiment  of  my  invention,  the 
three  characteristic  elements  A,  B,  C  are:  1° —  M) 
the  mean  brightness  of  said  point,  that  is:  the 
signal  which  would  be  sent  in  an  ordinary  black 
and  white  television  system;  2° — the  position  in 
the  visible  spectrum  of  the  radiation  or  wave- 
length which  should  be  mainly  absorbed  in  said  55 
visible  spectrum  in  order  to  reproduce  the  actual 
colour  of  said  point,  3° — the  "degree  of  satura- 
tion" of  the  actual  colour  of  said  point,  that  is: 
the  proportion  of  white  to  be  added  to  an  ap- 
propriate monochromatic  colour  (complementary  CO 


to  said  most  absorbed  radiation)  in  order  to  re- 
produce said  actual  colour  of  said  point. 

In  a  third  embodiment  of  my  invention  based 
on  Maxwell's  triangle  of  colours,  the  three  char- 
acteristic elements  A;  B,  C  are:  1° — the  mean 
brightness  of  said  point,  as  above; — 2° — the  "hue" 
or  predominating  monochromatic  colour  corre- 
sponding to  said  point, — 3° — the  "degree  of  sat- 
uration" of  the  actual  colour  of  said  point. 

In  the  first  embodiment  of  my  invention,  I 
transmit  generally  on  the  line  or  radiolink  one 
signal  I  only  for  each  point  of  the  object  to  be 
shown  at  distance,  said  signal  I  combining  the 
three  elements  A,  B,  C. 

In  the  second  and  third  embodiments,  I  may 
transmit  on  one  channel  a  signal  which  is  pre- 
cisely proportional  to  element  A  (thus  giving  an 
image  in  black  and  white)  and  on  another  chan- 
nel a  signal  I'  combining  the  elements  B  and  C 
(thus  adding  coloured  touches  to  said  image  in 
black  and  white).  In  such  a  case  I  need  two 
channels  on  the  metallic  line  or  radiolink,  but 
the  ordinary  television  receivers  can  then  be  still 
generally  used  for  providing  black  and  white 
images,  whereas,  in  some  receivers  only,  an  at- 
tachment for  adding  colours  to  said  images  is 
used.  However  in  the  second  and  third  embodi- 
ments of  my  invention,  I  may  also  combine  the 
three  elements  A  B  C  in  one  signal  I,  so  that  one 
channel  only  will  be  required  on  the  metallic 
iine  or  radiolink. 

The  appended  drawings  illustrate  examples  of 
realisation  of  my  invention,  but  any  other  form 
of  realisation  embodying  other  features  well 
known  in  the  television  art  should  be  considered 
as  contained  in  the  frame  of  my  invention. 

Figure  2  illustrates  the  first  embodiment  men- 
tioned hereabove  and  Figure  3  shows  the  coding 
screen  E  and  the  decoding  screens  E'r  E'b  E'j. 

Figure  4  illustrates  an  application  of  the  sec- 
ond embodiment  of  my  invention  in  which  the 
modulation  of  the  colour  at  the  television  receiv- 
ing station  utilizes  the  "chromatic  polarisation" 
or  the  "dispersion  of  optical  rotatory  power  for 
various  wave  lengths"  associated  with  the  Kerr 
effect  electrically  controlled,  or  with  the  electric 
accidental  birefringence  of  a  crystal,  or  with  the 
Verdet  effect  magnetically  controlled  (magnetic 
optical  rotation) . 

Figures  5  and  6  illustrate  the  transmitting  tele- 
vision station  in  the  second  embodiment  of  my 
invention,  in  which  the  spectral  curve  of  the 
actual  colour  of  each  point  of  the  object  to  be 
shown  at  distance  (curve  shown  in  Figure  8)  is 
automatically  drawn,  and  in  which  the  coding 
screen  of  Figure  7  is  used.  Figure  7-a  shows 
another  coding  screen  for  a  simplified  transmit- 
ting station  on  the  principle  illustrated  by  Fig- 
ures 5  and  6. 
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Figure  9  illustrates  the  Maxwell's  triangle  of 
colours  and  Figure  10  a  graphic  construction  in 
said  triangle,  whereas  Figure  11  illustrates  the 
transmitting  station  in  the  third  embodiment  of 
my  invention  which  is  based  on  said  Maxwell's 
triangle  and  in  which  the  coding  screen  shown 
in  Figure  12  is  used. 

Figure  13  illustrates  a  television  receiving  sta- 
tion using  cathode  ray  oscillographs  and  Figures 
14  abc  and  15  abode  show  the  performance  of 
the  devices  controlling  said  cathode  ray  oscillo- 
graphs. 

On  Figure  2,  S  is  the  coloured  object  to  be 
shown  at  distance,  n  an  objective  (or  lens)  having 
a  rear  diaphragm  in  the  pupilla  of  which  is  lo- 
cated a  trihedral  mirror  M  giving  three  images 
of  S  (through  a  blue  screen  fb,  a  yellow  screen  fj 
and  a  red  screen  fr) ,  said  images  being  located 
respectively  on  the  photosensitive  mosaics  mb, 
mj  and  mr  of  three  iconoscopes  lb,  Jj,  lr,  the 
anodes  of  which  are  ab,  aj,  ar,  and  the  collecting 
plates  of  which  are  cb,  cj,  cr.  The  three  elec- 
tric voltages  obtained  at  a  given  instant  across 
the  terminals  of  resistances  rb,  rj,  rr,  are  pro- 
portional to  the  brightness  values  A,  B,  C  of  the 
blue,  yellow  and  red  basic  components  of 
the  actual  colour  of  the  point  of  object  S  being 
scanned  at  that  instant. 

These  three  characteristic  elements  ABC  are 
combined  in  the  coding  device  COD  comprising: 
1° — a  cathode  ray  oscillograph  C  (with  a  fluores- 


a  yellow  screen  fj  and  a  red  screen  fr.  Three 
objectives  or  lenses  Wb  tl'j  and  fi'r  associated 
with  a  collecting  lens  L"  superpose  on  the  receiv- 
ing screen  S'  the  three  basic  images  (blue,  yellow 

5  and  red)  of  object  S. 

For  the  simplicity  of  explanation,  let  us  as- 
sume that  the  electric  voltage  Tr  (across  rr) 
may  have  one  of  three  values  Ri=0  (absence  of 
red,  R2  (mean  proportion  of  red),  R3  (large  pro- 

10  portion  of  red), — that  the  voltage  Tb  across  rb 
may  have  one  of  three  values,  Bi=0  (absence 
of  blue),  B2  (mean  proportion  of  blue),  B3  (large 
proportion  of  blue) , — that  the  voltage  T,<  across 
Ti  may  have  one  of  four  values  Ji=0  (absence 

15  of  yellow),  J2  (small  proportion  of  yellow),  J3 
(mean  proportion  of  yellow),  J4  (large  propor- 
tion of  yellow) .  Let  us  assume  also  that  the 
combination  R3  B3  J4  corresponds  to  white  where- 
as the  combination  Ri  Bi  Ji  corresponds  to  black. 

20  Let  us  assume  that  the  gains  of  the  amplifiers 
Ab  Aj  Ar  are  adjusted  in  such  a  way  that  the 
luminous  spot  on  fluorescent  screen  FZ  is  just  in 
front  of  the  square  of  the  transparent  coding 
screen  E  (Figure  3)  which  has  the  same  number 

25  as  the  compartment  of  the  following  coding  table 
which  contains  the  combination  of  the  values 
of  R,  B,  J  existing  at  the  same  instant.  For  ex- 
ample when  TT=Ri  Tb=i?2  Tj=Jt,  said  lumi- 
nous spot  is  in  front  of  square  Nr  32  of  the  cod- 

30  ing  screen  E,  corresponding  to  compartment  Nr 
32  in  the  following  coding  table). 

Coding  table 


1 

Ri  Bi  Ji 

2 

Ri  Bi  Ji 

3 

Rj  B,  J, 

4 

Ri  B2  Ji 

5 

Rj  B2  Ji 

6 

Rj  B2  Ji 

7 

Ri  B«  Ji 

8 

Rj  Bj  J, 

S 

RjBjJ, 

10 

Ri  B,  J2 

11 

Ri  Bi  J2 

12 

Rs  B,  J2 

13 

Ri  B2  Jj 

14 

R2  B2  J2 

15 

R3  B2  J2 

16 

Ri  Bj  Jj 

17 

Rj  Bj  Jj 

18 

Rj  Bj  Jj 

19 

Ri  B,  J3 

20 
R2  Bi  J3 

21 

Rs  B,  J3 

22 
Ri  B2  Ja 

23 

R2  B2  J3 

24 

R3  B2  Js 

25 

Ri  Bi  J3 

28 
Rj  Bj  Jj 

27 

Rj  B,  J, 

28 
Ri  B,  J, 

29 
R2  B,  Jt 

30 
Rs  B,  J, 

31 
Ri  Bj  J4 

32 
R2  B2J, 

33 

R3  B2  J, 

34 
Ri  Bj  J, 

35 
R2  B3  J, 

36 
RjBjJ, 

cent  screen  Fl  and  three  deflecting  coils  Bb,  B<,  45 
Br  energized  by  elements  A,  B,  C  through  three 
amplifiers  Ab,  A<,  Ai — 2° —  transparent  coding 
screen  E, — 3° — a  lens  L  condensing  all  the  lumi- 
nous rays  produced  by  the  luminous  spot  on  FZ 
through  E, — 4° — a  photoelectric  cell  P7i,  giving  50 
across  the  terminals  of  its  output  resistance  R  a 
voltage  I  which  constitutes  the  coded  signal 
transmitetd  over  the  metallic  line  of  radio 
link  LI. 

At  the  distant  television  station,  said  signal  I  55 
acts  on  a  decoding  device  DEC  comprising:  1° — 
three  cathode  ray  oscillographs  Co  Cj  Cr  with 
fluorescent  screens  and  deflecting  coils  B'b  B'j 
B'r; — 2° — three  transparent  decoding  screens  E'b 
E'j  E'r,  located  in  front  of  said  fluorescent  60 
screens;  3° — three  lenses  L'b  Uj  L'r  condensing 
all  the  luminous  rays  produced  by  the  three  lu- 
minous spots  of  oscillogdaphs  Cb  Cj  Cr  through 
E'b  E'j  E'r  respectively  in  three  photoelectric 
cells  P'b  P'j  P'r.  65 

The  three  electric  voltages  obtained  at  the 
given  instant  across  the  terminals  of  the  output 
resistances  r'b,  r'j,  r'r  of  said  photolecertic  cells 
reproduce  the  three  elements  ABC  of  the  actual 
colour  of  the  point  of  object  S  being  scanned  70 
at  said  instant  in  the  television  transmitting 
station;  these  three  voltages  are  applied  to  the 
control  grids  of  three  cathode  ray  oscillograhs 
Ob  Oj  Or  with  fluorescent  screens  in  front  of 
which  are  located  respectively  a  blue  screen  fb,  75 


The  transparence  of  the  coding  screen  E  in- 
creasing regularly  from  the  square  Nr  1  (com- 
pletely opaque)  to  the  square  Nr  36  (completely 
transparent) ,  the  electric  voltage  I  produced 
across  the  terminals  of  the  output  resistance  R, 
after  the  photoelectric  cell  Ph,  is  proportional 
to  the  number  of  the  square  in  front  of  which 
said  luminous  spot  is  located  at  a  given  instant. 
This  signal  I  characterising  the  particular  com- 
bination of  red,  yellow  and  blue  which  corre- 
sponds to  the  actual  colour  of  the  point  of  ob- 
ject S  being  scanned  at  that  instant,  is  trans- 
mitted over  the  metallic  line  or  radiolink  LI  to 
the  receiving  television  station  where  said  signal 

1  acts  simultaneously  on  the  cathode  rays  of  the 
three  oscillographs  Cb  Cj  Cr  in  the  decoding 
device.  The  decoding  screens  E'b  E'j  E'r  (Figure 
3)  are  opaque  except  along  the  line  explored 
by  the  luminous  spot  of  the  corresponding  oscil- 
lograph, where  they  have  a  certain  number  of 
more  or  less  transparent  squares:  on  E'r  there 
are  36  squares  in  12  series  of  3  (squares  I  com- 
pletely opaque  and  corresponding  to  Ri,  squares 

2  half  transparent  and  corresponding  to  R2, 
squares  3  completely  transparent  and  corre- 
sponding to  R3), — on  E'b  there  are  12  squares 
in  4  series  of  3  (squares  1  completely  opaque  and 
correspond  to  Bi,  squares  2  half  transparent 
and  corresponding  to  B2,  squares  3  completely 
transparent  and  corresponding  to  B3), — on  E'j 
there  are  4  squares  marked  I,  2,  3,  4  and  the 
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transparence  of  which  is  regularly  increasing 
(square  I  being  completely  opaque  and  corre- 
sponding to  Ji,  whereas  square  4  is  completely 
transparent  and  corresponds  to  J4) . 

Consequently  for  each  value  of  signal  I,  the 
electric  voltages  across  the  terminals  of  the  out- 
put resistances  r'b  r'j  r'i  have  the  values  ft>,  £j 
and  £1,  indicated  in  the  following  decoding  table: 

Decoding  table 


Numbers  pro- 
p  ortional  to  the 
electric  voltage 
I  applied  on 
line  or  radio 
link  LI 

Voltage  tt 
modulating 
the  red  com- 
ponent in  the 
received  image 

Voltage  fb 
modulating 
the  blue  com- 
ponent in  the 
received  image 

Voltage  t  i 
modulating 
the  yellow 
component  in 
the  received 
image 

1 

2 

1 

2 

1 
1 

j 
1 

&  Lb  -St;  J 

3 

1 

1  !IEr.'i. 

4 

1 

2 

j 

5 

2 

2 

j 

6 

3 

2 

1 

3 

j 

g 

2 

3 

1 

9 

3 

3 

i 

10 

1 

1 

2 

11 

2 

1 

2 

12 

3 

1 

2 

13 

1 

2 

2      (0  . 

14 

2 

2 

2 

15 

3 

2 

2 

16 

1 

3 

2 

17 

2 

3 

2 

18 

3 

3 

2 

19 

1 

1 

3 

20 

2 

1 

3 

21 

3 

1 

22 

1 

2 

3 

23 

2 

2 

3 

24 

3 

2 

3 

25 

1 

3  ' 

3 

26 

2 

3 

3 

27 

3 

3 

3 

28 

1 

1 

4 

29 

2 

1 

4 

30 

3 

1 

4 

31 

1 

2 

4 

32 

2 

2 

4 

33 

3 

2 

4 

34 

1 

3 

4 

35 

2 

3 

4 

36 

3 

3 

4 

10 


1.1 


.•111 


The  perfect  correspondence  between  the  above 
coding  table  and  decoding  table,  shows  that,  if 
the  voltages  £r,  Zt>  and  £j  are  applied  to  the  grids 
9t  fiTb  fifj  of  the  three  cathode-ray  oscillographs 
Or  Ob  Oj,  and  if  the  images  of  the  fluorescent 
screens  of  these  three  oscillographs  through  red 
screen  fx,  blue  screen  /b  and  yellow  screen  /'j 
are  well  superposed  on  screen  S'  the  image  of  ob- 
ject S  will  be  well  reproduced  on  S',  both  in 
shape  and  in  colours. 

Naturally,  in  practice,  instead  of  having  on  the 
coding  screen  E  and  on  the  decoding  screens  E'b 
E'j  E'r  (Figure  3)  a  finite  number  of  squares, 
I  utilize  continuous  gradations  of  increasing 
transparence  (corresponding  to  the  hereabove 
mentioned  series  1  to  36,  1  to  3  and  1  to  4)  so 
that  I  obtain  a  very  great  variety  of  colours  in 
the  images  received  on  screen  S'.  I  may  also 
change  at  will  the  law  of  variation  of  the  trans- 
parence of  the  various  parts  of  the  coding 
screen  E,  and  use  corresponding  decoding  screens 
E'r  E'b  E'j,  in  order  to  secure  the  privacy  of  the 
television  transmission  (in  black  and  white,  or  in 
colours) . 

In  the  coding  device  of  Figure  2,  I  may  also 
place  the  photoelectric  cell  Ph  and  the  coding 
screen  E  within  the  cathode  ray  tube  C,  on  the 
same  mounting  than  the  fluorescent  screen  FZ; 
and  I  may  do  the  same  in  the  decoding  device 
for  P'b  E'b  C'b  or  P'j  E'j  C'j  or  P'r  E'r  C'r. 

Instead  of  using  photoelectric  cells  in  these 
devices,  I  may  utilize  an  emission  of  secondary 
electrons,  and  so  avoid  the  intermediate  trans- 
formation in  light;  in  such  a  case  the  coding  and 


45 


50 


55 


decoding  screens  (E,  E'b,  E'j,  E'r)  are  mosaics 
of  juxtaposed  elements  of  emitting  and  non 
emitting  materials,  swept  by  the  beam  of  cathode 
rays  which  produces  a  more  or  less  intense  flux  of 
secondary  electrons,  said  electrons  being  con- 
centrated by  appropriate  "electron  optics"  on  a 
collecting  electrode  connected  to  the  output  re- 
sistance (R,  r'b,  r'j  or  r'r). 

I  may  also  place  the  whole  decoding  device  in 
the  same  vacuum  tube  (instead  of  three  separate 
tubes  C'b  C'j  C'r)  using  "cylindrical  electron 
optics." 

In  Figure  4,  the  object  to  be  shown  at  distance 
is  represented  in  I.  4,  4',  4"  are  devices  scan- 
ning synchronously  three  images  (of  said  object 
I)  obtained  through  lenses  2,  2',  2"  and  through 
a  yellow  screen  3,  a  purple  screen  3'  and  a  green 
screen  3"  respectively.  At  a  given  instant,  elec- 
tric voltages  ti,  ti,  £3,  are  obtained  across  the 
terminals  of  the  output  potentiometers  5'  5  5", 
which  are  proportional  to  the  brightness  values 
of  the  purple  (£1) ,  yellow  (£2)  and  green  (£3) 
components  of  the  actual  colour  of  the  point  of 
object  I  being  scanned  at  that  instant.  In  this 
case  the  coding  device  6  is  an  "electrical  differ- 
ential arrangement"  of  three  electrodes  vacuum 
tubes  combining  these  electric  voltages  £1,  £2,  to 
together  and  producing  a  voltage  Tm  which  char- 
acterises the  wave-length  of  the  radiation  which 
should  be  mainly  absorbed  in  the  visible  spectrum 
in  order  to  reproduce  the  actual  colour  of  said 
point  of  object  I.  This  voltage  Tm,  transmitted 
over  the  metallic  line  or  radiolink  7  and  ampli- 
fied at  the  receiving  station  by  amplifier  8  pro- 
duces a  voltage  T"m  across  the  terminals  of  the 
Kerr  cell  9. 

The  electrical  differential  arrangement  6  is 
such:  1° — that  T"m  has  a  value  T"mo  correspond- 
ing to  colour  No.  7  in  the  following  table  when 
(£1— £2)  and  (£1— £3)  is  positive,  that  is  to  say 
when  the  purple  predominates  in  the  actual 
colour  of  said  point  of  object  1  which  corresponds 
to  a  velocity  difference  of  relative  value  0  in  the 
second  column  of  said  table;  2° — that,  when 
(£1— £2)  or  (£1— £3)  is  negative,  T"m  differs  from 
T"mo  and  in  fact  is  larger  than  T"mo  if  (£3— £2) 
is  positive,  and  is  smaller  than  T"mo  if  (£3— £2) 
is  negative;  3° — that  the  difference  (T"m— T"m0) 
in  the  latter  cases  increases  in  absolute  value 
rapidly  when  £1  is  small  and  more  slowly  when 
£1  is  large  (see  the  column  "Relative  value  of 
velocity  differences"  in  the  following  table)  be- 
cause the  purple  colour  corresponding  to  T"mo  is 
the  most  sensitive  colour  in  such  optical  phe- 
nomena. 


Nr  of  the 
colour 


60 


1. 

2. 
3. 
4. 
5. 

65  \ 

8. 
9. 
10 
11 

12 

70 

13 


Relative  value 
of  the  velocity 
difference  pro- 
duced by  the 
Kerr  cell  9 


Most  absorbed 
radiation 


Colour  obtained 
after  anlyser  13 


Indigo  

Blue   

Blue  (greenish)  — 
Green  (bluish). __ 

Pale  green  

Green  (yellowish) 

Light  green  

Yellow  (greenish) 

Bright  yellow  

Orange  

Orange  (brown- 
ish). 

Red    (light  car- 
mine. 
Purple  


Light  yellow. 
Bright  yellow. 
Yellow  (orange). 
Orange  (reddish). 
Red. 

Dark  red. 

Purple. 

Violet. 

Indigo. 

Blue. 

Blue- (greenish). 
Green. 
Light  green. 


The  Kerr  Cell  9  in  the  television  receiving  sta- 
tion acts  as  a  "modulator  of  colour."  Inserted 
75  between  polarlser  12  (Glazebrook  prism  or  the 
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like)  and  analyser  13  (Glazebrook  prism  crossed 
with  12)  on  the  path  of  the  luminous  rays  pro- 
duced by  source  of  white  light  10  between  lenses 
II  and  14,  said  Kerr  cell  9  produces  a  velocity 
difference  in  the  luminous  rays  and  acts  like  a 
crystal  plate,  the  thickness  of  which  would  vary 
in  accordance  with  the  electric  voltage  T"m  ap- 
plied between  the  electrodes  of  said  Kerr  cell  9. 
So  the  radiation  most  absorbed  by  said  cell  varies 
in  accordance  with  column  3  of  the  above  table 
when  T"m  varies  in  such  a  way  that  the  velocity 
difference  varies  itself  in  accordance  with  column 
2;  consequently  the  colour  of  the  corresponding 
point  of  the  image  seen  by  eye  16  through  the 
scanning  device  1 5  varies  in  accordance  with  col- 
umn 4  of  the  above  table. 

Instead  of  a  Kerr  Cell,  I  may  use,  for  the  modu- 
lation of  the  colour,  a  device  utilising  the  elec- 
tric or  magnetic  accidental  birefringence  of  a 
crystal  (quartz,  Rochelle  salt,  etc.)  or  the  mag- 
netically controlled  dispersion  of  the  optical  ro- 
tatory power  (for  various  wave  lengths)  of  a 
substance  having  a  great  Verdet  effect  (flint  or 
silicoborate  of  sodium,  carbon  disulphide,  arsenic 
trichloride,  etc.). 

Instead  of  using  a  purple  screen  3',  a  yellow 
screen  3  and  a  green  3",  I  may  use  screens  of 
complementary  colours  (light  green  for  3',  blue 
for  3  and  red  for  3"),  the  differential  electrical 
arrangement  6  being  then  adjusted  to  produce  an 
electric  voltage  Tm  indicating  which  is  the  small- 
est among  the  voltages  t\,  £2,  tz  at  each  instant. 

Figure  5  shows  the  optical  arrangement  and 
Figure  6  the  electrical  arrangement  of  the  second 
embodiment  of  my  invention,  in  which  the  spec- 
tral curve  or  diagram  "energy-wave  length" 
(Figure  8)  of  the  actual  colour  of  each  point  of 
object  O  is  automatically  drawn  on  the  fluores- 
cent screen  Fl  of  the  cathode-ray  oscillograph 
OC  within  the  coding  device  (Figure  6).  The 
half  transparent  mirror  mt  (Figure  5)  associated 
with  lens  Li  and  objective  00  forms  a  first  image 
of  object  O  on  the  photosensitive  mosaic  m  of  a 
first  iconoscope  i,  through  a  coloured  screen  e 
which  has  a  curve  of  chromatic  sensitivity  inverse 
to  the  curve  of  chromatic  sensitivity  of  said 
mosaic  m.  Consequently  the  electric  voltage  ob- 
tained at  the  output  of  iconoscope  i  (Figure  6), 
across  the  terminals  of  the  output  resistance  r' 
of  the  amplifying  vacuum  tube  L,  is  proportional 
to  the  mean  ordinate  Tm  of  the  spectral  curve  of 
the  colour  of  the  point  P  of  object  O  being 
scanned  at  a  given  instant. 

The  half  transparent  mirror  mt  (Figure  5)  as- 
sociated with  the  rotating  prismatic  mirror  MT 
and  the  spectograph  S  (which  slot  is  F)  produces 
simultaneously  on  the  photosensitive  mosaic  M 
of  a  second  iconoscope  I,  the  optical  spectra  of 
the  colours  of  the  various  points  of  one  line  of 
object  O,  through  a  coloured  screen  E  which  has 
a  curve  of  chromatic  sensitivity  inverse  to  the 
curve  of  chromatic  sensitivity  of  said  mosaic  M. 
Consequently  the  electric  voltage  obtained  at  the 
output  of  iconoscope  I  (Figure  6) ,  across  the  ter- 
minals of  the  output  resistance  R'  of  the  ampli- 
fying vacuum  tube  L,  is  proportional  to  the  vari- 
ous ordinates  Tx  of  the  spectral  curve  of  Figure  8 
successively  (energy  e\  corresponding  to  each 
wave-length  x  in  the  actual  colour  of  the  point  P 
of  object  O). 

A  synchronising  device  Sy  synchronises  the 
motion  of  the  electric  motor  MMT  (Figure  6) 
which  rotates  the  rotating  mirror  MT  (Figure 
5)  with  the  deflection  of  the  cathode  ray  in 
iconoscope  i  (by  means  of  deflecting  coils  bh  for 


horizontal  sweeping  of  mosaic  m  and  bv  for  ver- 
tical sweeping)  and  with  the  deflection  of  the 
cathode  ray  in  iconoscope  I  (by  means  of  de- 
flecting coils  Bh  for  horizontal  sweeping  and  Bv 

5  for  vertical  sweeping  of  mosaic  M).  The  hori- 
zontal sweeping  of  mosaic  M  being  very  rapid,  I 
prefer  to  make  it  by  means  of  a  current  in  shape 
of  double  saw-tooth  (isoseceles  triangle)  produced 
by  a  symmetrical  relaxation  oscillator  having  a 

10  period  equal  to  twice  the  duration  of  the  scan- 
ning of  one  point  of  object  O.  A  retardating  de- 
vice DR  (loaded  artificial  line  for  example)  in- 
troduces a  delay  (equal  to  the  duration  of  the 
scanning  of  one  point  of  object  O)  for  the  cur- 
is  rent  producing  the  vertical  sweeping  of  mosaic 
M  referred  to  the  current  of  same  wave  shape 
which  produces  the  horizontal  sweeping  of 
mosaic  m.  Consequently  during  the  interval  of 
time  required  by  the  electric  voltage  across  re- 

20  sistance  R'  (Figure  6)  to  take  successively  the 
various  values  of  Tx  (corresponding  to  the  ordi- 
nates of  spectral  curve  of  the  actual  colour  of 
point  P  of  object  O),  the  electric  voltage  across 
resistance  r'  keeps  a  constant  value  Tm  which  is 

95  precisely  the  mean  ordinate  of  said  spectral  curve 
corresponding  to  the  same  point  P  of  object  O. 

The  electric  voltages  Tx  and  Tm  are  applied  in 
opposite  directions  to  the  deflecting  plates  KKi 
and  K'K'i  producing  the  vertical  sweeping  of  the 

30  fluorescent  screen  Fl  of  cathode  ray  oscillograph 
OC,  whereas  the  horizontal  sweeping  of  said 
screen  Fl  produced  by  B'h  is  synchronised  with 
the  horizontal  sweeping  of  mosaic  M.  Conse- 
quently the  luminous  spot  would  draw  on  the 

35  fluorescent  screen  Fl  a  curve,  the  ordinates  of 
which  are  proportional  to  the  difference 
(Tx— Tm)  whereas  the  abscissae  are  proportional 
to  the  wave-length  X  (Figure  8) .  But  the  voltage 
Tx  is  also  applied  to  a  condenser  Q  in  series  with 

40  a  resistance  r" ,  which  is  connected  to  the  grid 
of  a  three  electrode  vacuum  tube  L".  Across  the 
terminals  of  the  output  resistance  R"  of  said  tube 
L",  I  obtain  a  voltage  equal  to  dT\/dt  (£  being 
time)  which  is  applied  to  a  controlling  device  M 

45  arranged  in  accordance  with  Figure  15 — a  and 
having  a  performance  characteristic  of  the  type 
represented  on  Figure  15 — c  (curve  in  shape  of  a 
"bell") ;  consequently  when  dT\/dt  differs  from 
zero,  the  voltage  6  at  the  output  of  said  control- 

50  ling  device  M  is  always  positive  and,  by  means  of 
the  control  grid  G,  suppresses  the  luminous  spot 
on  fluorescent  screen  Fl.  On  the  contrary,  when 


that  is  for  the  minima  and  the  maxima  of  the 
spectral  curve  (Figure  8) ,  the  luminous  spot  ap- 
pears in  its  full  brightness;  finally  on  the  screen 
Fl,  alone  the  portions  of  said  spectral  curve 

go  represented  in  full  line  on  Figure  8  appear  lumi- 
nous (that  is  only  around  the  minimum  a  and 
the  maximum  b) . 

In  this  form  of  my  invention  the  actual  colour 
of  the  point  P  of  object  O  being  scanned  is  char- 

65  acterised  by  the  wave-length  corresponding  to 
point  a  (most  absorbed  radiation)  and  by  the 
"degree  of  saturation  s"  which  is  the  ratio  be- 
tween the  distance  sTm  of  point  a  to  the  mean 
horizontal  line  H  and  the  value  Tm  of  the  mean 

70  ordinate  of  the  spectral  curve  (Figure  8).  It  is 
well  known  that,  when  the  degree  of  saturation 
s  decreases,  that  is  to  say  when  the  proportion 
of  white  added  to  the  monochromatic  colour 
(corresponding  to  the  actual  colour  of  the  con- 

75  sidered  point)  increases,  the  minimum  a  of  the 
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spectral  curve  gets  nearer  to  the  mean  horizon- 
tal line  H.  For  that  reason,  I  use  in  the  coding 
device  of  Figure  6  the  coding  screen  Ei  repre- 
sented on  Figure  7,  which  is  completely  opaque 
on  all  the  hatched  part  marked  O,  and  which 
is  progressively  more  and  more  transparent  from 
square  No.  1  to  square  No.  24.  In  this  case,  the 
coding  table  is  the  following: 


Electric  voltage 
T  at  t  he  output 
of  photo  electric 
cell  Ph  in  the 
coding  device 


0. 

I. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 
10 
11 
12 
13 
14 
15 
Lfl 

17 
18 
19 
20 
21 
22 
23 
24 


Most  absorbed 
radiation 


(All  wave 
lengths  equal- 
ly absorbed.) 

Violet  

Violet  

Violet-  

Violet..  

Blue  

Blue  

Blue...  

Blue  

Green  . 

Green  

Green...  

Green  

Yellow  

Yellow  

Yellow  

Yellow  

Orange  

Orange  

Orange  

Orange  

Red  

Red...  

Red  

Red   


Colour  to  be  re- 
produced in  the 
receiving  televi- 
sion station 


Black 


Yellow. 
Yellow- 
Yellow. 
Yellow. 
Orange- 
Orange. 
Orange. 
Orange. 
Red..._ 
Red— 
Red- 
Red—. 
Violet.. 
Violet- 
Violet- 
Violet- 
Blue... 
Blue... 
Blue... 
Blue.-- 
Green.. 
Green. . 
Green- 
Green.. 


Degree  of 
saturations 
of  said  colour 


1,00  a  0,75 
0,75  a  0,50 
0,50  a  0,25 
0,25  a  0 
0  a  0,25 
0,25  a  0,50 
0,50  a  0,75 
0,75  a  1,00 
1,00  a  0,75 
0,75  a  0,50 
0,50  a  0,25 
0,25  a  0 
0  a  0,25 
0,25  a  0,50 
0,50  a  0,75 
0,75  a  1,00 
1,00  a  0,75 
0,75  a  0,50 
0,50  a  0,25 
0,25  a  0 
0  a  0,25 
0,25  a  0,50 
0.50  a  0,75 
0,75  a  1,00 


The  electric  voltage  T,  obtained  at  the  output 
of  the  photoelectric  cell  Ph  (Figure  6)  in  which 
are  concentrated  the  luminous  rays  produced 
by  the  portion  a  only  of  the  spectral  curve  (Fig- 
ure 8)  on  the  fluorescent  screen  Fl  (Figure  6) 
through  the  coding  screen  Ei  and  the  lens  Le, 
constitutes  the  signal  T  characterising  the  actual 
colour  of  each  point  P  of  object  O,  and  is  sent 
on  the  line  or  radiolink  towards  the  receiving 
station. 

Another  voltage  t,  obtained  also  at  the  trans- 
mitting station  and  proportional  to  the  mean 
brilliancy  of  said  point  P  of  object  O,  is  sent 
also  towards  the  receiving  station.  This  voltage 
t  (characterising  the  brightness  value  of  point 
P  in  an  ordinary  black  and  white  image)  may  be 
obtained  by  another  iconoscope  (not  shown  on 
Figures  5  and  6)  in  the  ordinary  way.  But  I  may 
also  obtain  this  voltage  t  across  the  terminals  of 
resistance  r'  (Figure  6)  if  the  screen  e,  combined 
with  the  mosaic  m  of  iconoscope  i,  reproduces  the 
curve  of  chromatic  sensitivity  of  the  human  eye; 
in  such  a  case  the  voltage  Tm  (mean  ordinate 
of  the  spectral  curve  "energy-wave  length")  is 
obtained,  from  the  voltage  t,  by  means  of  a  three 
electrode  vacuum  tube  inserted  between  r'  and 
K'K'i  (Figure  6),  the  grid  of  which  is  controlled 
by  the  voltage  at  (existing  across  the  terminals 
of  deflection  coil  B'h) ,  said  voltage  at  being 
modified  by  a  controlling  device  such  as  the  one 
of  Figure  15 — a  with  a  performance  character- 
istic in  shape  of  a  bell,  that  is  to  say  precisely 
the  shape  of  the  curve  of  chromatic  sensitivity 
of  the  human  eye. 

Instead  of  using  on  Figure  6  the  coding  screen 
Ei  represented  on  Figure  7,  I  may  use  the  cod- 
ing screen  Ei  represented  on  Figure  7 — a,  where 
the  hatched  portion  marked  O  is  black  and  com- 
pletely opaque,  whereas  the  portions  marked  1 
to  6  have  an  increasing  transparence  (from  1  to 
6).  The  opaque  portion  O  of  screen  Ei  (Figure 


7 — a)  covering  a  portion  of  fluorescent  screen  Fl 
up  to  a  height  d  above  the  horizontal  diameter 
D,  if  the  complete  spectral  curve  is  drawn  on 
the  fluorescent  screen  FZ  (omitting  on  Figure  6 

5  the  circuit  elements  marked  Q,  r" ,  L",  R", 
M,  G) ,  only  the  lower  part  of  said  spectral  curve 
(corresponding  to  the  most  absorbed  band  of 
wave-lengths)  will  pass  luminous  rays  through 
the  coding  screen,  and  the  electric  voltage  T 

10  obtained  at  the  output  of  photoelectric  cell  Ph 
will  indicate  then  only  the  colour  (and  not  the 
degree  of  saturation),  which  may  be  sufficient 
as  a  first  approximation. 
Figure  9  shows  the  Maxwell's  triangle  of  col- 

15  ours  in  the  form  recommended  by  the  Inter- 
national Illumination  Commission  in  1931.  The 
position  of  point  M,  representing  graphically  a 
given  colour,  is  defined  by  three  "trichromatic 
coordinates"  X,  Y,  Z,  taken  along  the  axis  z  x, 

20  x  y  and  y  z  respectively  in  the  direction  of  the 
arrow,  with  X+Y+Z=l.  The  center  E  of  the 
triangle  (located  quite  close  to  the  point  B  rep- 
resenting the  colour  white)  corresponds  to  a 
"spectrum  of  equal  energy"  (hypothetic  source 

25  radiating  the  same  energy  for  each  wave-length) . 
In  terms  of  e\n  (proportion  of  energy  per  sec- 
ond for  wave  length  Xn) , 

XnVnZn 

(coefficients  of  distribution  for  stimuli  of  equal 
energy,  or  coordinates  of  the  various  points  S 
on  the  curve  representing  the  monochromatic 
colours  inside  the  triangle  of  Figure  9),  X,  Y 
and  Z  are  given  by  the  following  formulae: 


30 
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40 


60 
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70 


X  = 


2ex„x„  +2ex„?7„  +2eXnz„ 


2cxnx„  +Zex„7/„  +2c\nzn 


ZeXnZ* 


2exn£n  +2ex„2/n  +Xe\nza 
The  area  of  the  triangle  on  Figure  9  has  been 
subdivided  in  six  segments  I,  II,  III,  IV,  V,  VI 
corresponding  respectively  to  violet-purple,  blue, 
45  yellow,  green,  orange  and  red.  Also  dotted  curves 
have  been  drawn,  parallel  to  curve  S,  and  marked 
respectively  0,25 — 0,50 — 0,75. 

The  intersecting  point  S  between  the  curve 
of  monochromatic  colours  and  the  straight  line 
50  E  M  (supposed  in  coincidence  with  the  straight 
line  B  M)  corresponds  to  the  "hue"  (or  predom- 
inating wave-length  in  the  spectrum  of  the  ac- 
tual colour  represented  by  point  M) ;  the  ratio 
ME 

55  E  S 

is  equal  to  the  "degree  of  saturation"  of  said 
actual  colour,  that  is  the  ratio  between  the 
brightness  of  the  hue  and  the  total  brightness 
in  said  actual  colour. 

The  graphical  construction  of  Figure  10  shows 
that  the  point  M  might  be  obtained  in  starting 
from  the  center  E  of  the  triangle:  1° — by  means 
of  a  first  displacement  E  P,  in  the  direction  of 
axis  z  x,  equal  to 

1  X+Y+Z 
3  3 

followed  by  a  second  displacement  P  Q  in  the 
direction  of  said  axis  z  x,  equal  to  X. 

2° — by  means  of  a  third  displacement  Q  R, 
in  the  direction  of  axis  y  z,  equal  to 
I  X+Y+Z 
3  3 

followed  by  a  fourth  displacement  R  M  in  the 
direction  of  said  axis  y  z,  equal  to  — Y. 
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Advantage  is  taken  of  this  remark  in  the  third 
embodiment  of  my  invention,  utilizing  the  trans- 
mitting television  station  shown  schematically 
on  Figure  11  and  the  transparent  coding  screen 
of  Figure  12. 

The  iconoscopes  Ix  ly  Iz  of  Figure  11  have 
cathodes  Tx  Ty  Tz  in  form  of  wires  emitting 
electrons  and  the  photosensitive  mosaics  Mx  My 
Mz  are  swept  vertically  by  rectilinear  "electronic 
images"  of  said  cathodes  obtained  by  clindrical 
"electronic  optics"  not  shown  on  the  drawing. 

An  optical  device  (not  shown  completely  on 
Figure  11)  forms,  on  said  mosaics  Mx  My  Mz, 
through  the  spectographs  Sx  Sy  Sz  and  the  trans- 
parent screens  Ex  Ey  Ez,  the  optical  spectra 
of  the  actual  colours  of  the  various  points  of 
one  line  of  the  object  O  to  be  shown  at  distance 
(line  being  scanned  at  the  given  instant).  The 
screen  Ex  has  parallel  vertical  lines  black 
(opaque)  or  gray  (half  transparent)  or  white 
(completely  transparent) :  the  vertical  line  of 
Ex  corresponding  to  the  vertical  line  of  mosaic 
Mx  allocated  to  wave-length  \n  has  a  trans- 
parence 


Pn 


(Xn  being  the  trichromatic  coordinate  X  for 
monochromatic  radiation  of  wave  length  Xn  and 
pn  being  the  chromatic  sensitivity  of  mosaic  Mx 
for  the  wave  length  \n) . 

Similarly  the  screens  Ey  and  Ez  have  vertical 
lines  of  transparences 

—  and  — 

Pn  Pn 

in  front  of  the  vertical  lines  of  mosaics  My  and 
Mz  allocated  to  wave-length  Xn  (yn  and  in  having 
been  defined  hereabove  and  pn  being  the  sen- 
sitivity of  mosaic  My  (or  mosaic  Mz)  for  wave- 
length Xn). 

Consequently  the  electric  voltages  X,  Y,  Z  ob- 
tained at  a  given  instant  at  the  output  of  the 
amplifiers  Lx  Ly  hz,  connected  respectively  to 
the  collecting  plates  Cx  Cy  Cs  of  iconoscopes 
Ix  ly  Iz,  are  proportional  to 

XexnXn,  'LeXnVn,  2eXnZn 

that  is  to  say  are  proportional  to  the  trichromatic 
coordinates  of  the  point  M  representing  in  Max- 
well's triangle  the  actual  colour  of  the  particular 
point  of  the  object  O  being  scanned  at  that  in- 
stant. 

These  electric  voltages  X,  Y,  Z  are  added  to- 
gether in  the  common  output  circuit  of  three- 
electrodes  vacuum  tubes  L'x  L'y  L's,  in  shunt 
with  tubes  Lx  Ly  Ls. 

The  electric  voltages  X,  Y,  Z  and 

X  +  Y+Z 
3 

are  applied  to  the  deflecting  plates  I,  2,  3,  4  of 
the  cathode  ray  oscillograph  os  of  the  coding 
device,  as  shown  on  Figure  11,  in  order  to  pro- 
duce the  four  above  mentioned  displacements 
of  the  luminous  spot  on  the  fluorescent  screen 
fl  of  said  oscillograph  os  (plates  1  and  2  being 
perpendicular  to  the  axis  zx  of  Maxwell's  triangle 
and  plates  3  and  4  being  perpendicular  to  the 
axis  yz  of  said  triangle).  Consequently  at  a 
given  instant  the  luminous  spot  of  oscillograph 
Os  has  in  said  Maxwell's  triangle  precisely  the 
position  M  representing  the  actual  colour  of  the 
point  of  object  O  being  scanned  at  that  instant. 
The  coding  transparent  screen  e,  located  in 


front  of  the  fluorescent  screen  fl  is  shown  on 
Figure  12;  the  hatched  portion  marked  O  is  black 
(completely  opaque)  and  the  other  portions  hav 
a  transparence  which  increases  regularly  from 
portion  No.  1  to  portion  No.  24.  In  this  case,  the 
coding  table  is  the  following: 


10 


15 


20 


25 


Electric  voltage  T  obtained  at 
the  output  of  the  coding  de- 
vice, after  photoelectric  cell  ph 

Hue,  or  predomi- 
nating mono- 
chromatic col- 
our correspond- 
ing to  the  actual 
colour    of  the 
point  being  scan- 
ned 

Degree  of 
saturation  of 
said  actual 
colour 

_ 

1  

1,00  a  0,75 
0,75  a  0.50 
0.50  a  0,25 
0,25  a  0 
0     a  0,25 

2  

3    

Violet  

4    

Violet   

Blue.  

Blue    

0.25  a  0,50 
0,50  a  0,75 
u./o  a  LjUU 
1,00  a  1,75 
0,75  a  0.50 
0.50  a  0,25 
0.25  a  0 

Blue  

g 

Blue  

9    _. 

10  

11  

Green    

12   

Green...  

13.—   

Yellow....  _. 

0     a  0,25 
0,25  a  0,50 
0,50  a  0,75 
0,75  a  1,00 
1,00  a  0,75 
0,75  a  0,50 
0,50  a  0,25 
0,25  a  0 
0     a  0,25 
0,25  a  0,50 
0.50  a  0,75 
0,75  a  1,00 

14...  -   

Yellow   

15  -   

Yellow  

16—   

Yellow  

17    

Orange   

18-    

Orange  

19.  

Orange 

20.     

21  _  

Red  

22   _   

Red  

23...   

Red  

24    

Red  

The  electric  voltage  T,  obtained  at  the  output 
of  the  coding  device  after  the  photoelectric  cell 

35  ph,  in  which  are  concentrated  the  luminous  rays 
produced  by  the  luminous  spot  on  the  fluorescent 
screen  fl  through  the  coding  screen  e,  constitutes 
the  signal  I'  characterising  the  actual  colour  of 
each  point  of  object  O,  and  is  sent  on  the  me- 

40  tallic  line  or  radiolink  towards  the  television  re- 
ceiving station. 

Another  voltage  t,  obtained  also  at  the  trans- 
mitting station  and  proportional  to  the  mean 
brilliance  of  each  point  of  object  O,  is  sent  also 

45  towards  the  television  receiving  station.  This 
voltage  t  (characterising  the  brightness  value  of 
a  given  point  in  an  ordinary  black  and  white  im- 
age) may  be  obtained  by  another  iconoscope  (not 
shown  on  Figure  11)  in  the  ordinary  way.  But 

50  I  may  also  obtain  this  voltage  t  in  adding  three 
voltages  equal  to  e^X,  gyY,  gzZ  produced  at  the 
output  of  three  vacuum  tubes  L"x  L"y  L"z  (not 
shown  on  the  drawing,  but  supposed  connected 
in  shunt  to  tubes  Lx  Ly  Lz  and  tubes  L'x  L'y  L'z)  ; 

55  the  gains  gx,  gy,  gz  produced  by  said  amplifying 
tubes  L"x  L"y  L"z  should  take  into  account  the 
shape  of  the  chromatic  sensitivity  of  the  human 
eye,  so  that  the  sum  f=firxX+g5Y+g'zZ  represents 
the  mean  brightness  of  the  point  of  the  object, 

go  whereas  X,  Y  and  Z  are  energies. 

I  may  either  use  two  channels  on  the  metallic 
line  or  radiolink  between  the  transmitting  and 
receiving  television  stations,  in  order  to  transmit 
separately  the  signal  I'  (or  voltage  T  character- 

65  ising  the  colour)  and  the  signal  I  (or  voltage  t 
characterising  the  mean  brightness) — or  com- 
bine these  two  voltage  T  and  t,  before  the  origin 
of  said  line  or  radiolink,  into  a  single  coded  sig- 
nal, by  means  of  a  coding  device  such  as  COD 

70  of  Figure  2, — a  decoding  device  such  as  DEC  of 
Figure  2  being  used  at  the  receiving  station  after 
the  end  of  said  line  or  radiolink.  Said  decoding 
device  (DEC)  would  restore  the  electric  voltages 
T  and  t  separately  at  the  receiving  station. 

75      Figure  13  represents  a  form  of  realization  of 
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the  receiving  television  station  corresponding 
either  to  the  transmitting  television  station  shown 
on  Figure  6  (second  embodiment  of  my  inven- 
tion) or  to  the  transmitting  television  station 
shown  on  Figure  11  (third  embodiment  of  my 
invention). 

Let  us  assume  that  a  decoding  device  of  the 
type  shown  on  Figures  2  and  3  (devices  not  shown 
on  Figure  13)  has  discriminated  the  electric  volt- 


Let  us  consider  for  example  the  coding  table 
given  hereabove  and  corresponding  to  the  trans- 
mitting television  station  of  Figure  6  (second  em- 
bodiment of  my  invention) .  To  conform  to  this 
coding  table,  the  controlling  devices  Cb  Cj  Cr 
must  produce  at  their  output  terminals  the  fol- 
lowing electric  voltages  Tb  Tj  Tr  respectively  ap- 
plied to  the  control  grids  gb  gj  gr  when  the  volt- 
age T  is  applied  to  their  input  terminals. 


Value  of  the  electric  voltage  T  received  from  transmitting 
station  (modulation  of  colour). 

o  ...:1.T. 

1  to  4 :. ':. 

5  to  8.-.. 

9  to  12... 

13  to  1R  \ 

17  to  20.. 

21  to  24. 

Most  absorbed  radiation   

All  wave 

Violet,., 

Blue.... 

Orecn... 

Yellow.. 

Orange  . 

Red. 

lengths 
equally  ab- 
sorbed. 

Voltage  Tb  controlling  the  blue  component   

0     . 

0  

0  

1  

2  

I. 

Voltage  Tj  controlling  the  yellow  component  

0.   

2  

1  

0   

o  

0  

1. 

Voltage  T,  controlling  the  red  component   

0    

0  

1  

2  



1  

0...  

0. 

Hue,  or  predominating  monochromatic  colour  corresponding 
to  the  actual  colour  obtained  on  the  projection  screen  at 
the  receiving  station. 

Black  

Yello  w  _ . 

Orange.. 

Red 

Violet. .. 

Blue  

Green. 

age  t  characterising  the  brightness  value  of  each 
point  of  the  ordinary  black  and  white  image  of 
the  object  to  be  seen  at  distance, — the  electric 
voltage  T  characterising  the  colour  (either  the 
most  absorbed  radiation,  or  the  "hue"=predom- 
inating  radiation), — the  electric  voltage  s  char- 
acterising the  "degree  of  saturation", — and  the 
synchronising  impulses  t. 

The  electric  voltage  T  (characterising  the  col- 
our) is  applied  to  the  input  terminals  of  the  de- 
vices Cb,  Cj,  Cr  which  control  respectively  the 
brightness  of  the  cathode  ray  oscillographs  Cb, 
Cj,  Cr  (producing  respectively  a  blue  image,  a  yel- 
low image  and  a  red  image),  by  means  of  the 
control  grids,  g%  gj  and  gr  respectively. 

Simultaneously  the  electric  voltage  t  (charac- 
terising the  mean  brightness)  is  applied  to  the 
input  terminals  of  device  Cn  controlling  the 
brightness  of  the  cathode  ray  oscillograph  On 
(producing  a  black  and  white  image),  by  means 
of  the  control  grid  ^n. 

The  electric  voltages  t  (mean  brightness)  and 
s  (degree  of  saturation)  are  applied  to  the  in- 
put terminals  of  device  Cs  which  controls  the 
proportion  of  white  light  and  of  coloured  light 
which  are  mixed  on  the  projection  screen  E  P,  in 
order  to  reproduce  the  appropriate  "degree  of 
saturation,"  this  control  being  made  by  means 
of  the  auxiliary  control  grids  g'n.  g'b,  g'j  and  g  r. 

The  deflections  of  the  cathode  rays  in  oscillo- 
graphs Or,  Ob,  Oj,  Or  are  simultaneously  pro- 
duced by  a  device  sy  (with  deflecting  coils  b) 
which  is  synchronised  by  the  synchronising  im- 
pulses r  transmitted  by  the  corresponding  tele- 
vision transmitting  station;  consequently  at  a 
given  instant  the  4  luminous  spots  cn  the  fluores- 
cent screens  of  oscillographs  On,  Ob,  Oj,  Or  have 
the  same  geometrical  position  in  the  image 
(black,  blue,  yellow,  or  red) ;  an  optical  system 
represented  schematically  by  lens  L,  concentrates 
and  superposes  the  luminous  rays  emitted  by  said 
4  luminous  spots  on  the  same  point  of  the  pro- 
jection screen  EP.  Oscillograph  On  draws  on 
screen  EP  the  shape  (in  black  and  white)  of  the 
object  O  to  be  seen  at  distance,  whereas  the  os- 
cillographs Ob.  Oj,  Or  add  to  this  drawing  "col- 
oured touches,"  the  control  grids  gb  gj  gr  deter- 
mining the  colour  cf  said  coloured  touches  and 
the  auxiliary  control  grids  g'n  g'b  g'j  g'r  de- 
termining the  degree  of  saturation  of  said  col- 
oured touches. 


25  The  above  table  shows  that,  when  voltage  T 
increases  regularly  from  1  to  24,  each  voltage 
Tb  Tj  or  Tr  should  vary  according  to  a  law  rep- 
resented graphically  by  a  curve  in  shape  of  a 
"bell"  (like  Figure  14 — o  or  Figure  15 — d)  or  of 

30  an  "inverted  bell"  (like  Figure  14 — c  or  Figure 
15 — c),  the  top  (or  the  bottom)  of  said  "bell" 
being  conveniently  located  along  the  T  axis. 

Devices  having  such  a  performance  charac- 
teristic are  shown,  as  examples,  on  Figures  14 — a 

35  and  15 — a. 

Figure  14 — a  represents  a  three-electrodes  vac- 
uum tube,  the  grid  of  which  is  polarised  in  such 
a  way  that  the  curve  giving  the  output  voltage 
RI  in  terms  of  the  input  voltage  T  has  the  shape 

40  shown  on  Figure  14 — b  (dynatron  effect).  By 
means  of  a  battery  E  (Figure  14 — c) ,  the  other 
shape  cf  curve  shown  on  Figure  14 — c  (E — RI  in 
terms  of  T)  may  be  readily  obtained. 
Figure  15 — a  represents  a  three-electrode  vac- 

45  uum  tube  having  the  characteristic  (RI  in  terms 
of  T)  shown  on  Figure  15 — b.  At  the  output  of 
said  tube  is  connected  a  Wheatstone  bridge,  two 
arms  of  which  are  high  resistances  of  equal  val- 
ues, whereas  the  two  other  arms  are  copper-ox- 

50  ide  rectifiers.  Across  the  terminals  of  the  re- 
sistance r,  in  the  diagonal  of  said  Wheatstone 
bridge,  I  have  a  uni-directional  current,  the  in- 
tensity i  of  which  is  equal  to  zero  when  T=To 
and  rises  always  when  T  becomes  larger  or  small- 

55  er  than  To;  the  maximum  Sm  of  the  voltage  S=ri 
is  obtained  for  T=Ti  or  T=T2\  consequently  the 
performance  characteristic  of  such  a  device 
shown  on  Figure  15 — a  has  either  the  shape  of 
the  curve  of  Figure  15 — c  (S  in  terms  of  T)  or  of 

60  the  curve  of  Figure  15 — d  (Sm—S  in  terms  of  T). 
For  the  devices  Cb  and  Cr  producing  the  volt- 
ages Tb  (control  of  the  blue  component)  and  Tr 
(control  of  the  red  component),  an  arrangement 
such  as  Figure  14 — a  or  15 — a  with  a  performance 

65  characteristic  such  as  Figure  14 — b  or  Figure 
15 — d  is  used  according  to  the  above  table;  for 
the  device  Cj  producing  the  voltage  Tj  (control  of 
the  yellow  component) ,  I  associate  a  device 
shown  on  Figure  15 — a  having  the  performance 

70  characteristic  S  of  Figure  15 — c  with  a  pentode 
having  the  performance  characteristic  S'  of  Fig- 
ure 15 — e,  in  order  to  obtain  a  value  Tj=o  when 
T=o  (black  colour),  in  accordance  with  the 
above  table. 

75     In  the  case  of  the  other  coding  table  given 
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above  and  corresponding  to  the  transmitting  tel- 
evision station  of  Figure  11  (third  embodiment 
of  my  invention) ,  the  controlling  devices  Cb  Cj  Cr 
would  be  arranged  to  respond  to  the  "hue"  [pre- 
dominating radiation  (or  wave-length)  ]  [and  not 
to  the  "most  absorbed  radiation"  (or  wave 
length)],  but  they  would  also  be  made  on  the 
principles  of  Figure  14 — a  or  Figure  15 — a. 

Although  in  the  above  described  television  sta- 
tions cathode  ray  devices  have  been  shown  ex- 
clusively (iconoscopes  for  the  transmission  and 
oscillographs  with  fluorescent  screens  for  the 
reception  of  television) ,  the  invention  applies  just 
as  well  to  colour  television  installations  using 
electromechanical  scanning  devices  and  any  type 
of  source  of  coloured  light  such  as  (1)  ionic  re- 
lays constituted  by  luminescent  electrical  dis- 
charge valves  (gas  or  vapour)  whose  brilliance 
is  controlled  by  means  of  a  modulating  electrode 
(2)  incandescent  lamps  fitted  with  devices  for 


modulating  colour  and  brilliance,  calling  into 
play  either  chromatic  polarisation  with  electric 
or  magnetic  double  refraction  'Kerr  effect,  acci- 
dental electrical  double  refraction  of  a  piezo- 

5  electric  crystal,  etc.)  cr  rotatory  magnetic  dis- 
persion, or  any  other  known  electro-optical  or 
magneto-optical  phenomenon. 

Finally  I  may  use,  for  the  coding  or  decoding 
device,  a  cathode  ray  commutator  having  a  num- 

10  ber  of  contacts  (or  studs)  connected  to  different 
points  of  a  scale  of  potentials  in  accordance  with 
the  signalling  code  adopted;  the  cathode  rays 
beam,  under  the  action  of  a  deflecting  coil  (or  de- 
flecting plates)  energized  by  the  controlling  cur- 

15  rent  applied  to  the  input  terminals  of  said  cod- 
ing or  decoding  device,  hits  the  proper  stud,  and 
consequently  applies  the  proper  electric  voltage 
to  the  output  terminals  of  said  coding  or  decod- 
ing device. 

20  GEORGES  VALENSI. 
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ALIEN   PROPERTY  CUSTODIAN 


DEVICE  FOR  THE  FORMING  OF  A  TOBACCO 
ROD  IN  CIGARETTE  MACHINES 

Pali!  Johannes  Herrmann,  Dresden,  Germany: 
vested  in  the  Alien  Property  Custodian 

Application  filed  February  4,  1939 


The  invention  relates  to  a  device  for  the  form- 
ing of  a  tobacco  rod  for  rod  cigarette  machines, 
in  which  the  tobacco  rod  is  formed  in  a  groove 
provided  in  the  periphery  of  a  wheel  rotating  in  a 
vertical  plane  over  part  of  which  a  tobacco  en-  5 
closing  belt  is  placed. 

The  tobacco  rod  which  is  formed  in  the  groove 
is  conveyed  by  way  of  a  bridge  into  the  well- 
known  shaper,  in  which  it  is  provided  with  the 
tissue  paper  covering.  10 

The  transposition  of  the  tobacco  rod  to  the 
bridge  has  been  accompanied  with  difficulties, 
and  one  of  the  objects  of  this  invention  is  to  pro- 
vide means  to  overcome  the  same. 

For  this  purpose,  the  invention  consists  of  15 
means  cooperating  with  the  tobacco  rod  as  it 
leaves  the  groove  of  the  wheel  and  enters  upon 
the  bridge,  enabling  the  removal  of  the  belt  from 
the  bridge,  and  its  facile  replacement  over  the 
bridge.  20 

The  invention  has  further  for  its  object  to 
separate  from  the  belt  as  it  passes  over  the  bridge 
any  adhering  tobacco,  and  for  this  purpose  the 
invention  consists  in  means  cooperating  with  the 
belt  to  separate  adhering  tobacco  therefrom  and  25 
discharge  it  to  the  bridge  so  as  to  enable  it  to 
form  part  of  the  tobacco  red  as  it  is  being  en- 
veloped by  the  paper. 

The  invention  will  be  more  fully  described 
hereinafter,  shown  in  the  embodiments  illus-  3') 
trated  in  the  drawings,  and  will  be  finally  pointed 
out  in  the  claims. 

In  the  accompanying  drawings: 

Figure  1  is  a  general  side  view,  partially  in  ver- 
tical cross  section,  the  drawing  showing  a  broken  ;;-> 
off  portion,  as  the  structure  of  that  part  of  the 
machine  forms  no  part  of  the  invention; 

Figure  2  is  a  vertical  cross  section  taken  on 
line  II — II  of  Figure  1,  seen  in  the  direction  of 
the  arrow  applied  to  line  II — II;  40 

Figure  3  is  an  enlarged  side  view  of  the  corre- 
sponding parts  generally  indicated  in  Figure  1, 
in  respect  to  the  movement  of  the  end  of  the 
belt,  bridge,  and  transposition  of  tobacco  rod 
from  the  wheel  to  the  bridge,  and  the  supply  45 
thereto  of  the  enveloping  paper,  together  with 
the  scraping  device; 

Figure  4  is  a  partial  plan  view  of  the  tobacco 
rod  as  it  leaves  the  groove  of  the  wheel  and  of 
the  bridge;  50 

Figures  5  and  6  are  vertical  sections  taken 
along  the  lines  V — V  and  VI — VI  of  Figure  3,  seen 
in  the  direction  of  the  arrows  applied  to  said 
lines;  and 

Figure  7  is  a  front  view  of  the  bridge,  shown  55 


in  Figure  4,  with  the  belt  roller  applied  thereto. 

Similar  characters  of  reference  indicate  cor- 
responding parts  throughout  the  various  views. 

Referring  to  the  drawings,  and  more  particu- 
larly to  Figure  1,  the  structure  there  shown  is 
known,  and  will  not  be  described  in  detail,  ex- 
cept as  such  old  parts  are  necessary  to  point  out 
the  improvement. 

The  cigarette  or  tobacco  rod  conveyor  belt  22, 
paper  24  and  former  22a  act  in  the  manner  well 
known.  The  wheel  14  has  a  peripheral  conduit 
15  to  form  the  rod  by  means  of  the  belt  5,  which 
extends  over  the  wheel  14  about  one  half  of  its 
circumference.  The  return  of  the  belt  5  is  over 
pulley  rollers  16,  (7,  18  and  19,  and  then  over  a 
roller  7. 

As  known,  the  tobacco  is  fed  by  the  apron  I, 
shown  in  Figure  2,  which  passes  over  the  roller 
2,  and  the  tobacco  drops  into  a  vertical  and  coni- 
cal channel  3.  The  tobacco  discharges  upon  a 
U-shaped  portion  4  of  the  belt  5,  this  form  being 
given  to  the  belt  5  by  its  passage  through  the 
channel,  shaped  support  6.  The  tobacco  in  this 
U-shaped  form  of  the  belt  is  conveyed  to  the 
wheel  14,  where  the  tobacco  enters  the  groove  15, 
and  the  belt  flattens  itself  against  the  wheel  14. 

The  improvement  consists  in  the  device  pro- 
vided for  moving  the  uppermost  end  of  the  belt 
where  it  is  bent  back  upon  itself  over  the  roller 
16,  out  of  the  path  of  the  bridge  20,  to  enable 
access  to  be  had  thereto,  and  in  the  adjustment 
of  the  belt  at  its  lowermost  end  where  it  also 
doubles  upon  itself  when  passing  over  the  roller  7. 

Referring  to  Figure  3,  the  tobaco  rod  formed 
in  the  groove  15  is  removed  therefrom  by  the 
guide  plate  28  and  27  having  a  slot  in  which 
the  bridge  20  is  disposed.  A  plan  view  of  this 
structure  is  shown  in  Figure  4.  The  rod  of  to- 
bacco as  it  leaves  the  wheel  !4  is  maintained  as 
a  rod  by  the  aid  of  the  belt  5,  as  it  is  extended 
from  right  to  left  in  Figure  3  beyond  the  wheel 
14  so  as  to  enable  the  rod  to  be  enveloped  by 
the  paper  24.  passing  over  the  roller  25,  and 
thrusts  the  rod  and  paper  into  the  former  22a. 
The  rod  enveloped  by  the  paper  is  conveyed  by 
the  belt  22  passing  over  the  roller  23,  to  the  knife 
(not  shown). 

This  transposition  of  the  rod  to  the  former,  as 
the  rod  emerges  from  the  wheel,  has  given  con- 
siderable trouble  in  the  practical  working  of  rod 
forming  machines  utilizing  wheels  and  belts. 

To  enable  ready  access  to  be  had  to  the  bridge 
20,  the  belt  extension  from  the  roller  38  to  the 
roller  1 6  is  made  so  as  to  be  capable  of  being  lifted 
and  put  out  of  the  way.    For  this  purpose,  in  the 
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embodiment  shown,  the  shaft  35  of  the  roller, 
in  addition  to  acting  as  a  shaft  for  the  roller, 
acts  to  pivotally  support  two  parallel  bars  3 1  and 
32,  which  in  turn  support  the  ends  of  the  shaft 
38  of  the  roller  16.  Transversely  to  the  free  ends 
of  the  bars  3!  and  32,  and  forming  a  closed  frame 
therein,  is  a  scraper  device  28,  and  a  deflecting 
extension  39.  When  it  is  desired  to  examine  the 
bridge  20,  the  frame  formed  of  the  bars  31  and 
32  and  cross  bar  33,  with  deflector  39,  is  moved 
on  the  pivot  shaft  35,  and  raised  to  the  position 
shown  in  dotted  lines  in  Figure  3.  Thereby  ac- 
cess is  had  to  the  tobacco  rod  15a,  while  being 
enveloped  by  the  paper  24,  to  the  former  22a,  to 
the  bridge  20,  and  to  the  surfaces  26  and  27, 
and  to  the  wheel  14  with  its  groove  15.  By  thus 
turning  the  roller  16  up  and  rearward,  the  belt 
5  becomes  slackened,  and  for  the  purpose  of  tak- 
ing up  this  slack,  the  roller  7  is  made  movable, 
as  seen  in  Figure  1.  The  shaft  of  this  roller  7 
is  journalled  in  a  movable  support  or  slide  8. 
Upon  this  support  8  are  fish  plates  9,  between 
which  and  the  plates  II  springs  10  are  arranged, 
which  pull  the  plates  9  constantly  in  the  direc- 
tion of  the  arrow  there  shown,  the  plates  1 1  being 
firmly  fixed  in  the  groove  plate  6,  (Figure  2). 
The  slide  8  is  held  and  guided  by  two  guide  pins 
12  having  heads,  which  pins  are  attached  to  the 
floor  of  the  plate  6,  and  which  project  into  a 
set-off  and  correspondingly  long  slot  13  of  the 
silde.  The  extreme  left  of  the  tension  roller  is 
indicated  by  broken  lines.  Thus,  when  the  roller 
16  is  moved  up  and  back,  and  provides  a  slack 
in  the  belt,  this  slack  is  taken  up  by  the  move- 
ment of  the  roller  7  from  full  line  position  to 
dotted  line  position  in  Figure  1;  and  when  the 
roller  16  is  moved  from  dotted  line  position,  as 
shown  in  Figure  1,  to  full  line  position,  the  roller 
7  takes  the  full  line  position.  The  belt  portions 
which  traverse  the  groove  6  and  which  contact 
with  the  wheel  14,  remain  unaffected,  the  other 
portions  of  the  belt  adjusting  themselves  over 
rollers  17,  18  and  19. 

In  continuation  of  the  groove  15  there  is 
formed,  in  the  region  of  the  bridge  20,  a  channel 
whose  floor  consists  of  the  bridge  20  and  which 
has  the  width  of  the  groove,  as  is  apparent  from 
Figure  4.    The  bridge  20  has  an  extension  2J. 

The  surfaces  26  and  27  have  together  a  width 
equal  to  the  width  of  the  wheel  14,  as  seen  in 
Figure  4,  and  at  their  rod  discharge  ends  a-e 
inclined  upwardly,  to  the  position  where  an  ad- 
justable scraper  28  rests  against  the  belt  5  pass- 
ing over  the  roller  18.  Thereby  the  inner  edges 
of  the  channel  walls  26  and  27  move  apart,  so 
that  there  results  a  widening  to  the  lines  2S  and 
30,  as  seen  in  Figures  4  and  6.  At  the  same  time, 
the  edges  are  rounded  off  in  the  regicn  of  these 
lines.  If  the  edges  of  the  walls  26  and  27  were 
to  extend  perpendicularly  upward,  as  is  indicated 
in  Figure  7  by  broken  lines,  then  the  particles  of 
tobacco  scraped  off  from  the  belt  by  the  wide 
scraper  would  not  be  completely  conducted  to  the 
exposed  tobacco  rod,  and  also  a  contact  with 
the  belt  resting  upon  the  reversal  roller  S  6  would 
always  occur  at  the  same  place,  i.  e.,  in  two  con- 
centric circles,  a  circumstance  which  would  im- 
mediately lead  to  the  destruction  of  the  belt. 
But  if  a  gradual  widening  along  the  lines  29  and 
30  takes  place,  then  a  contact  of  the  channel 
edges  with  the  belt  5  running  on  the  roller  1 6  oc- 
curs at  points  which  are  continuously  changing, 
a  fact  which  contributes  materially  to  the  pres- 
ervation of  the  belt.  The  scraper  28  is  in  this 
comnnecticn  constructed  as  wide  as  the  unfold- 
ing of  the  edges  of  the  channel  permits,  and  in 
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conseuqence  thereof  the  scraper  sweeps  not  only 
that  portion  of  the  belt  which  is  situated  in  the 
region  of  the  channel  groove,  which  corresponds 
in  its  dimensions  to  the  wheel  15,  but  also  those 
port;ons  of  the  belt  which  are  situated  to  the 
sides  thereof,  so  that  any  particles  of  tobacco 
which  may  possibly  still  adhere  there  are  re- 
moved by  the  scraper. 

The  two  side  walls  31  and  32  have  at  their  for- 
ward end  a  transverse  strip  33,  to  which  the 
scraper  28  is  displaceably  attached  by  means  of 
screws  34,  and  to  which  the  cap  39  is  attached 
by  means  of  screws  40.  The  bolt  35  is  firmly  sup- 
ported in  the  machine  frame.  The  side  walls 
31  and  32,  which  together  with  the  transverse 
strip  33  form  a  swinging  frame,  have  their  lower 
ends  resting  on  the  machine  frame  37  and  there- 
by limit  the  swinging  of  the  arm  downward,  (Fig- 
ure 5>.  The  arrangement  is  made  in  such  a 
way  that  the  center  of  the  axis  of  rotation  38 
of  the  reversal  roller  16,  when  the  latter  occu- 
pies the  operating  position  in  accordance  with 
Figure  3,  is  situated  lower  than  the  center  of 
the  bolt  35.  By  this  toggle  joint  action,  the 
roller  16  is  normally  held  in  down  or  operative 
position. 

To  the  swinging  frame  there  is  expediently  at- 
tached on  the  outside  a  handle,  not  illustrated 
in  the  drawing,  which  handle  makes  it  possible 
to  swing  it  upward  against  a  st^p,  not  shown,  into 
the  position  indicated  in  Figures  1  and  3  in 
broken  lines.  The  swinging  frame  is  automati- 
cally held  fast  in  the  operating  position  by  the 
tension  of  the  belt,  when  the  axis  of  roller  16  is 
below  that  of  the  roller  36. 

It  has  been  seen  that  the  belt  5  has  been  drawn 
forward  at  the  point  of  the  removal  of  the  tobacco 
rod,  i.  e.,  in  the  region  of  the  upper  vertex  of  the 
pulley,  and  provided  with  a  guide  roller,  to  such 
an  extent  that  it  overlaps  the  bridge  20  inserted 
between  the  pulley  15  and  the  shaper  belt  22,  in 
order  thus  to  obtain  a  positive  propulsion  of  the 
tobacco  over  the  bridge  20  and  to  cover  the  bridge. 
At  the  point  where  the  rod  emerges  from  the 
groove  14  of  the  wheel  15,  the  belt  5  is  conducted 
away  from  the  bridge  20,  this  being  a  critical 
point  which  requires  constant  supervision  and 
which  must  therefore  above  all  things  be  readily 
accessible. 

In  this  manner,  by  simple  swinging  of  the  end 
of  the  belt  upward,  one  can  expose  the  point  of 
transfer  of  the  rod,  while  at  the  swinging  back 
the  chosen  mutual  position  of  the  swing  axis  to 
the  center  of  the  guide  roller  which  hasj?een 
swung  into  the  operating  position  assures  with 
certainty  a  correct  and  unshiftable  position  of 
the  guide  roller  and  therewith  also  of  the  belt  to 
the  bridge,  because  in  consequence  of  the  over- 
passing of  the  dead-point  position  the  belt  ten- 
sion itself  assures  the  holding  fast  of  the  swing 
lever  in  the  operating  position. 

Now  in  order  that,  when  the  roller  carrier 
leve.v  is  swung  out  of  the  operating  position,  the 
belt,  whose  length  of  path  is  thereby  shortened, 
shall  not  become  slack,  the  arrangement  has  been 
made,  that  the  guide  roller  7  at  the  other  end  of 
the  endless  conveyor  belt  5  is  displaceably  piv- 
oted on  the  machine  frame  and  is  fashioned  by 
means  of  a  spring  as  a  tension  roller. 

In  this  manner  a  compensation  takes  place, 
which,  however,  extends  only  to  that  portion  of 
the  belt  which  serves  for  belt  return  from  the 
upper  terminal  guide  roller  to  the  lower  terminal 
guide  roller,  while  the  belt  poition  situated  in 
the  tobacco  feed  groove  and  also  the  belt  por- 
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tion  placed  around  the  pulley  are  not  touched 
by  this  compensation. 

Also,  a  scraper  is  provided  which  acts  against 
the  belt  situated  on  the  roller  to  remove  the 
particles  of  tobacco  which  may  possibly  have 
been  carried  along  by  the  belt,  and  which  is  con- 
structed broader  than  the  tobacco  rod  groove, 
so  that  it  can  also  remove  particles  of  tobacco 
sidewise  of  the  belt  portion  which  covers  the 
groove. 

Furthermore,  it  has  been  seen  that  in  the  region 
of  the  bridge,  and  as  far  as  the  junction  with 
the  shaper  conveyor  belt,  a  channel  has  been 
provided,  the  floor  of  which  is  formed  by  the 
bridge  20.  At  the  point  where  the  belt  is  led 
back  over  the  roller  carried  by  the  swinging 
frame,  the  side  walls  of  this  channel,  the  sur- 
faces 26  and  27  hereinabove  set  forth,  are  ex- 
tended upward  as  far  as  the  scraper.  In  ac- 
cordance with  the  invention,  however,  these  side 
surfaces,  at  the  reversal  point  of  the  belt,  com- 
mencing from  the  width  of  the  channel,  are 


gradually  widened  outward  and  are  here  rounded 
off,  in  which  connection  the  widening  is  greater 
than  the  aforesaid  width  of  the  scraper.  In  this 
way  the  result  is  attained  that  the  particles  of 
tobacco,  which  are  removed  from  the  belt  by 
means  of  the  scraper  over  a  greater  width  than 
that  of  the  groove,  are  conducted  from  the  wid- 
ened side  walls  to  the  exposed  tobacco  rod,  and 
furthermore,  that  at  the  point  of  reversal  the  belt 
is  not  subjected  to  rapid  wear,  as  would  be  the 
case  if  the  wall  of  the  channel  were  continuously 
drawn  upward  in  the  width  of  the  channel,  in 
which  case  a  friction  would  always  take  place  on 
the  belt  in  two  concentric  lines,  whereas  in  this 
arrangement  the  drawn-apart  channel  boundary 
comes  in  contact  with  ever  new  belt  portions. 

I  have  described  several  embodiments  of  my 
invention,  but  it  will  be  clear  that  changes  may 
be  made  within  the  principles  of  the  invention 
described. 

PAUL  JOHANNES  HERRMANN. 
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There  already  exist  processes  for  reducing  veg- 
etables containing  starch  to  a  dry  powder  which 
is  capable  of  being  preserved  indefinitely  and  uti- 
lized for  preparing  mashes  and  other  like  dishes 
without  the  taste  of  such  mash  differing  in  any 
way  from  that  of  mash  prepared  with  fresh  vege- 
tables of  the  same  nature. 

In  all  the  hitherto  known  processes  in  ques- 
tion, the  vegetables  such  as  potatoes  are  first  of 
all  cooked  at  an  appropriate  temperature  and 
then  reduced  to  a  damp  powder  which  is  finally 
subjected  to  a  suitable  drying  by  heating. 

Now,  experience  has  shown  that  the  damp  pow- 
der obtained  in  the  first  phase  of  the  process 
became  sticky  during  the  subsequent  heating, 
particularly  when  it  was  applied  in  a  thick  layer 
against  the  heating  surface,  and  this  impaired 
the  quality  of  the  final  product,  making  it  use- 
less in  particular  for  preparing  mashes. 

The  improvements  which  are  the  object  of  the 
present  invention  enable  this  drawback  to  be 
overcome. 

According  to  the  invention,  the  cooked  vege- 
tables are  placed  in  the  presence  of  a  suitable 
quantity  of  perfectly  dry  powder,  such  as  is  ob- 
tained in  the  last  phase  of  the  process.  After 
treating  this  mixture  in  a  heated  drum  provided 
with  a  stirring  device,  it  is  found  that  the  par- 
ticles of  the  final  product  have  no  tendency  to 
adhere  to  each  other,  even  although  they  are 
placed  in  a  very  thick  layer. 

Another  essential  feature  of  the  invention  con- 
sists in  the  fact  that  the  mixture  of  cooked 
vegetables  and  of  dry  powder  is  treated  in  vacuo. 
The  same  treatment  in  vacuo  may  moreover  be 


effected  in  the  first  phase  of  the  process  in  which 
phase  the  cooked  vegetables  are  reduced  to  a 
damp  powder. 

Hereafter  an  embodiment  of  the  improved 

5  process  which  is  the  object  of  the  invention  will 
be  described  by  way  of  example,  as  applied  to 
the  preparation  of  potato  powder  or  flour. 

In  an  open  or  closed  drum  (for  example  of  100 
litres  capacity)  provided  with  a  suitable  stirring 

10  device  and  heated  by  means  of  non-superheated 
steam,  are  introduced  40  Kgs.  of  a  mixture  of 
potato  powder  formed,  for  example,  by  32  Kgs. 
of  cooked  potatoes  and  by  8  Kgs.  of  dry  powder 
such  as  is  obtained  by  means  of  the  present  proc- 

15  ess  at  the  end  of  the  treatment.  The  mixture 
thus  obtained  is  stirred,  for  example  for  30  min- 
utes, and  at  the  end  of  the  operation  16  Kgs.  of 
perfectly  dry  potato  powder  are  obtained  which 
is  capable  of  being  used  for  preparing  mashes. 

20  As  previously  stated,  the  treatment  in  vacuo 
may  be  carried  out,  according  to  the  invention, 
in  the  two  phases  of  the  process,  that  is  to  say 
both  during  the  transformation  of  the  cooked 
vegetables  into  damp  powder  and  during  the 

25  transformation  of  the  damp  powder  into  dry 
powder. 

In  the  example  which  has  just  been  described, 
it  was  assumed  that  the  quantity  of  dry  powder 
added  to  the  cooked  potatoes  was  25%  by  weight. 
30  It  is,  of  course,  understood,  that  this  proportion 
is  only  given  by  way  of  example  and  that  it  may 
vary  from  one  case  to  the  other,  according  to  the 
nature  of  the  vegetables  treated. 
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My  invention  relates  to  improvements  in  the 
construction  of  utensils,  apparatus,  apparatus 
parts  and  the  like  which  may  be  affected  by 
corroding  gases,  such  as  hydrogen,  hydro-car- 
bons, hydrogen  sulphide  or  the  like,  by  using 
beryllium  cementated  materials. 

Hitherto  it  was  known  to  construct  utensils, 
apparatus  and  apparatus  parts  such  as,  for  in- 
stance, pressure  tight,  vessels,  tubes  and  the  like 
which  must  resist  the  attack  of  gases  such  as 
hydrogen,  hydro-carbons,  hydrogen  sulphide  and 
the  like,  especially  at  high  temperatures  as  well 
as  high  pressure,  from  materials  such  as  iron  or 
steel,  cementated  with  other  metals,  such  as  alu- 
minium and  the  like.  Now  it  was  found  that, 
especially,  through  the  influence  of  heat  to  which 
the  apparatus  are  exposed  a  more  or  less  rapid 
diffusion  of  the  cementating  metals  into  the  iron 
or  steel  occurs.  Hereby  the  surfaces  which  face 
the  corroding  gases  will  be  exhausted  more  and 
more  of  the  resistant  cementation  means  which 
consequently  leads  to  a  reduction  of  the  resist- 
ance against  the  gases  and  gas  mixtures,  attack- 
ing the  walls  of  the  apparatus  and  thereby  ren- 
dering them  prematurely  useless. 

Thorough  investigations  have  shown  that  these 
disadvantages  may  be  removed  to  a  considerable 
extent  by  using  iron,  for  instance,  ingot  steel, 
low  or  high  alloyed  steels,  such  as  chromium 
nickel  steels,  cementated  with  beryllium  as  con- 
struction material.  Nevertheless  it  has  been  ob- 
served that  hereby  also  a  diffusion  of  the  beryl- 
lium into  the  basic  metal  takes  place.  This  dif- 
fusion, however,  stops  at  a  certain  not  exceedable 
limit  with  the  use  of  beryllium  as  cementation 
means.  This  is  probably  the  reason  why  the  re- 
sistance of  apparatus  and  apparatus  parts  made 
of  beryllium  cementated  material  of  construction 
is  so  much  better  in  consequence,  and,  against 
the  attacking  gases  their  durability  so  much 
longer  than  by  using  construction  materials  ce- 
mentated with  aluminium  and  the  like. 

According  to  my  invention  the  beryllium  ce- 
mentated materials  of  construction  are  inter  alia 
excellently  suited  for  the  construction  of  uten- 
sils and  apparatus  for  the  high  pressure  reac- 
tion, for  instance,  the  production  of  methyl  alco- 
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hoi,  hydrogenation  under  pressure  of  combus- 
tibles and  similar  processes. 

The  cementation  may  be  carried  out  in  a  very 
simple  manner,  for  instance,  in  such  a  way  that 
the  surfaces  of  the  basic  metal,  if  desired  rough- 
ened, may  be  coated  with  a  layer  of  beryllium  or 
provided  with  a  beryllium  containing  coating, 
for  instance,  a  beryllium  containing  lacquer. 
Thereupon  the  beryllium  is  heated  to  cause  its 
diffusion  into  the  base  metal.  There  is  also  a 
possibility  to  deposit  the  beryllium  by  way  of 
electroplating  on  the  base  metal  and  then  caus- 
ing it  to  diffuse  by  the  influence  of  heat.  Instead 
of  beryllium  other  compounds  of  beryllium  which 
are  suitable  to  yield  metallic  beryllium,  for  in- 
stance, reducible  beryllium  compounds,  may  also 
be  deposited  on  the  base,  whereupon  the  beryl- 
lium is  set  free,  for  instance,  by  reducing  means 
and  then  caused  to  diffuse  by  heating. 

Other  metals,  such,  for  example,  as  copper, 
nickel,  tungsten,  titanium,  vanadium,  aluminium, 
either  alone  or  together,  may  also  be  introduced 
into  the  base  metal  besides  the  beryllium.  Here- 
by the  cementation  process  may  be  carried  out 
25  in  such  a  way  that  the  beryllium  or  compounds 
which  yield  metallic  beryllium  are  deposited  in 
admixture  with  other  metals  or  those  yielding 
compounds  on  the  base  and  then  submitted  to 
joint  cementation.  According  to  my  invention, 
:M  one  may  proceed,  for  instance,  also  in  such  a  way 
that  the  cementation  begins  with  the  admixed 
metals,  whereupon  the  beryllium  finally  will  be 
cementated.  At  all  events  care  is  to  be  taken 
that  the  cementation  of  beryllium  is  carried  out 
35  properly  with  the  purpose  of  obtaining  an  in- 
creased resistance  of  the  construction  material. 

Moreover,  my  invention  may  be  carried  into 
effect  by  submitting  the  beryllium  cementated 
construction  materials  first  to  an  advantageously 
40  prolonged  heating  whereby  the  beryllium  is 
caused  to  diffuse  up  to  the  aforementioned  limit 
and  afterwards  cementating  a  second  time  with 
beryllium. 

The  cementation  of  iron,  steel  and  the  like  with 
beryllium  may  be  carried  out  according  to  my  co- 
pending application  S.  N.  248,647  of  30,  12,  1938. 

GUSTAV  JAEGER. 
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The  present  invention  relates  to  a  new  aero- 
plane construction. 

The  fuselage  of  the  aeroplane  according  to  the 
present  invention  is  divided  by  suitable  trans- 
verse walls  into  a  plurality  of  chambers  which  g 
are  situated  behind  one  another.    The  forward 
chamber  may  be  used  in  known  manner  for  re- 
ceiving crew  and/or  passengers.    The  propelling 
plant  is  in  the  rear  part  of  the  fuselage.  The 
compartment  or  compartments  which  is  or  are  10 
situated  between  the  front  compartment  and  the 
power  plant  may  be  used  for  luggage,  operating 
material  such  as  fuel,  oil  etc.    The  motor  or  mo- 
tors drive  a  push  propeller  by  means  of  shaft  ex- 
tensions or  transmission  shafts.    The  push  pro-  '5 
peller  is  located  in  the  rear  of  the  tail  unit. 

The  center  of  gravity  of  the  aeroplane  accord- 
ing to  the  present  invention  is  so  far  towards  the 
rear  that  under  normal  flying  conditions  at  least 
one  tenth  of  the  total  weight  is  carried  by  the  tail  20 
unit  or  parts  thereof. 

In  order  to  protect  the  pushing  propeller  when 
starting  or  landing  against  contact  with  the 
ground  or  water  the  power  plant  is  so  positioned 
that  the  axis  of  rotation  of  the  propeller  and  of  25 
the  drive  shaft  and  the  wing  chord  form  an  angle 
which  opens  rearward  and  upward,  or  means  are 
provided  for  temporarily  lifting  or  swinging  the 
pushing  propeller  upward.   The  last  mentioned 
means  may  be  of  such  nature  that  only  the  pro-  30 
peller  with  its  drive  shaft  can  be  displaced  and 
the  motor  remains  in  its  position  or  that  the 
whole  propelling  plant  including  the  motor  can 
be  lifted  or  swung.    The  present  invention  can 
be  applied  to  planes  in  which  the  propeller  is  35 
driven  by  one  or  a  plurality  of  motors. 

By  combining  the  various  features  set  forth 
above  a  new  aeroplane  type  is  produced  which 
constitutes  an  important  progress  in  the  art. 
The  advantages  of  the  new  construction  are  as  40 
follows : 

(a)  crew  and  passengers  are  not  disturbed  by 
noise  or  fumes, 

(b)  completely  clear  vision, 

(c)  unobstructed  shooting  range,  45 

(d)  lowest  possible  resistance  of  the  propelling 
plant, 

(e)  no  undesired  influence  of  the  propeller 
wind  on  the  tail  unit. 

Division  of  the  fuselage  in  such  manner  that  50 
the  compartment  for  the  pilot  and/or  passengers 
is  at  the  nose  end  of  the  fuselage  was  hitherto 
only  possible  with  multi -motor  aeroplanes  the 
motors  of  which  are  positioned  on  the  wings  or 
in  a  special  motor  gondola  above  the  fuselage.  65 


In  one-motor  aeroplanes  of  conventional  con- 
struction the  compartment  for  the  operator 
and/or  passenger  may  be  arranged  at  the  nose 
end  of  the  fuselage  only  if  the  motor  is  situated 
above  the  fuselage.  In  all  these  cases  the  power 
plant  is  located  outside  of  the  fuselage  and  causes 
greater  air  resistance  than  a  power  and  driving 
plant  which  is  located  within  the  fuselage.  An 
exception  is  made  by  aeroplanes  having  no  tail. 
Such  aeroplanes,  however,  are  not  as  stable  as 
aeroplanes  according  to  the  present  invention. 
Multimotor  aeroplanes  are  in  many  cases  too  ex- 
pensive; the  same  is  the  case  with  arrangements 
whereby  a  motor  situated  in  the  fuselage  drives 
one  or  more  propellers  by  means  of  bevel  gears 
and  transmission  shafts.  The  present  invention 
is  applicable  to  land  planes  as  well  as  sea  planes. 

Further  and  other  object  of  the  present  in- 
vention will  be  hereinafter  set  forth  in  the  ac- 
companying specification  and  shown  in  the  draw- 
ings which,  by  way  of  illustration,  show  what  I 
now  consider  to  be  a  preferred  embodiment  of  my 
invention. 

In  the  drawings: 

Figure  1  is  a  diagrammatic  lateral  view  of  an 
aeroplane  according  to  the  present  invention. 

Figure  2  is  a  diagrammatic  lateral  view  with 
parts  broken  away  of  a  modified  aeroplane  ac- 
cording to  the  present  invention. 

Figure  3  is  a  diagrammatic  cross-sectional  view 
taken  along  line  3 — 3  in  Fig.  2  of  an  aeroplane 
according  to  the  present  invention. 

Referring  more  particularly  to  Fig.  1  of  the 
drawings,  numeral  I  designates  the  fuselage  the 
interior  of  which  is  divided  by  means  of  walls 
2  and  3  into  three  compartments.  The  forward 
or  nose  compartment  4  serves  as  room  for 
operator  and  passengers.  The  intermediate  com- 
partment 5  may  serve  as  storage  for  operating 
material,  luggage  etc.  The  rear  or  tail  compart- 
ment contains  a  motor  7,  which  drives  the  push- 
ing propeller  9  by  means  of  a  shaft  8.  The  axis 
of  rotation  of  the  propeller  9  and  shaft  8  form 
with  the  chord  of  the  wing  15  an  angle  a  which 
opens  rearward  and  upward.  Forward  of  the 
propeller  and  below  shaft  8  is  the  tail  plane  10 
and  elevator  1 6.  Numeral  1 1  designates  the  fin 
and  12  the  rudder. 

If  an  aeroplane  of  the  type  shown  in  Figure  1 
is  built  as  an  amphibian  an  undercarriage  is 
provided  having  wheels  1 3  which  can  be  laterally 
swung  into  suitable  recesses  of  the  fuselage  into 
the  position  13'  when  the  machine  has  taken 
the  air.  A  forward  landing  wheel  14  is  provided 
which  also  can  be  swung  into  a  suitable  recess 
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of  the  fuselage  into  the  position  indicated  by 
numeral  14'. 

Figure  2  is  a  lateral  view  of  an  aeroplane  ac- 
cording to  the  present  invention  having  a  dis- 
placeable  power  plant  and  propeller.  The  rear 
part  of  a  lateral  wall  of  the  fuselage  is  broken 
away  so  that  the  motor  and  its  swingable  sup- 
port is  visible.  The  fuselage  is  divided  into  three 
compartments  by  means  of  the  partition  walls 
21  and  22.  The  forward  or  nose  compartment 
23  may  be  used  for  accommodating  passengers 
and  pilot. 

In  the  intermediate  compartment  24  contain- 
ers for  fuel  and  oil,  luggage  and  the  like  may 
be  stored.  The  rearward  part  of  the  fuselage 
contains  a  motor  25  which  drives  the  pushing 
propeller  27  by  means  of  the  shaft  26.  In  front 
of  and  below  shaft  26  is  the  tail  plane  28  and 
the  elevator  36.  The  motor  25  together  with  its 
support  29  is  swingable  about  an  axis  30.  A  hy- 
draulic cylinder  31  is  provided  which  is  swing- 
ably  connected  at  32  with  the  fuselage.  If  a 
pressure  fluid  is  supplied  to  said  cylinder  motor 
25  is  swung  upward.  The  bearings  of  shaft  26 
and  the  pushing  propeller  27  and  also  the  part 
33  of  the  fuselage  which  is  located  above  the 
shaft  26  are  rigidly  connected  with  the  motor  and 


its  support.  The  movable  part  33  of  the  fuselage 
can  also  be  seen  in  Fig.  3.  Whenever  the  motor 
25  is  swung  upward  the  shaft  26,  the  propeller 
27  and  the  fuselage  part  33  also  are  swung  up- 

-  ward  so  that  they  assume  the  position  indicated 
in  dash-  and  dotted  lines  and  designated  by  nu- 
merals 26',  27'  and  33'.  The  larger  part  of  the 
rearward  end  of  the  fuselage  together  with  the 
tail  plane  and  elevator  remain  in  their  original 

10  position.  There  are  two  fins  and  two  rudders 
which  may  be  connected  to  the  outward  end  of 
the  tail  plane  and  positioned  on  both  sides  of 
the  driving  unit.  The  aeroplane  according  to 
Fig.  2  may  also  be  built  as  an  amphibian  and  is 

15  then  provided  with  landing  wheels  34  which  can 
be  swung  into  the  position  designated  by  nu- 
meral 34'  and  a  forward  landing  wheel  35  which 
can  be  swung  into  the  position  35'. 
While  I  believe  the  above  described  embodi- 

2Q  ments  of  my  invention  to  be  preferred  embodi- 
ments, I  wish  it  to  be  understood  that  I  do  not 
desire  to  be  limited  to  the  exact  details  of  de- 
sign and  construction  shown  and  described,  for 
obvious  modifications  will  occur  to  a  person 

„.  skilled  in  the  art. 

CLAUDE  DORNIER. 
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It  is  well  known  that  carbon  black,  especially 
the  so-called  active  rubber  black,  can  be  pro- 
duced by  burning  carbonaceous  materials  such  as 
naphthalene  or  anthracene  residues  in  burners 
with  restricted  quantities  of  air,  the  carbon  black  5 
produced  being  made  to  deposit  on  cooled  sur- 
faces. By  carrying  out  this  process  on  a  large 
scale,  however,  contrary  to  excellent  working  in 
a  testing  plant,  undesired  variations  in  the  yield, 
in  the  color,  in  the  activity,  in  the  content  of  10 
empyreuma  and  other  qualities  were  observed. 
Experiments  made  to  eliminate  these  disadvan- 
tages by  keeping  constant  or  regulating  the  given 
working  conditions  were  without  any  result, 
rather  causing  economically  impossible  inter-  15 
ruptions  of  the  work. 

Now  it  was  found  that  excellent  results  may 
be  obtained  also  on  a  large  scale  by  carrying  out 
the  incomplete  combustion  of  carbonaceous  sub- 
stances in  mixture  with  combustible  or  incombus- 
tible  gases  in  burners  in  such  a  way  that  the 
burner  gases  are  as  far  as  possible  laminarily 
adjusted.  According  to  my  invention  it  is  essen- 
tial that  the  area  of  flow  of  the  burner  gases  in 
the  whole  burner  place  will  be  kept  substantially 
free  of  any  whirling  motion.  This  may  be  ob- 
tained at  first,  by  laminarily  adjusting  the  hot 
gases  outside  the  flames,  i.  e.  the  mixtures  of 
burnt  gases  and  secondary  air,  by  means  of  uni- 
form introduction,  guiding  sheets  and  the  like.  :;n 
Furthermore,  dividing  walls  and  subdivisions  be- 
tween the  burners  tend  to  restrict  eventually  oc- 
curring whirl  like  disturbances  both  in  time  and 
in  space.  It  is  most  important  to  avoid  the  nox- 
ious whirling  formations  in  the  course  of  the  gas  35 
flow  in  the  burner  place,  on  the  deposition  areas 
and  on  the  way  to  the  gas  delivery  tube,  in  such 
a  way  that  on  the  whole  cross  section  of  the  ap- 
paratus a  substantially  uniform  suction  is  main- 
tained. I  have  now  found  that  already  rather 
small  differences  in  space  in  the  suction  effect 
suffice  to  create  whirl  formations  and  therewith 
the  aforementioned  disadvantages.  This  may  be 
avoided,  for  instance,  in  such  a  way  that  the 
whole  furnace  unit  on  the  upper  part  is  covered 
rooflike,  whereby  this  covering  may  be  provided 
out  With  a  plurality  of  division  walls.  The  pass- 
ing on  of  the  burner  gases  on  the  upper  part  of 
this  rooflike  covering  is  then  carried  out  by  a 
plurality  cf  hoods  which  finally  are  united  to  a 
cemmon  gas  delivery  tube. 

Variations  of  pressure  and  flow  beyond  these 
hoods  may  lead  sometunes  to  a  disturbance  of  the 
laminar  area  of  flow  in  the  interior  of  the  burner 
space.  In  order,  to  avoid  these  disturbances  55 
draft  interruptions  may  be  inserted  into  each 
hood  so  that  with  a  small  increase  of  suction 
"false  air"  will  be  sucked  in  with  and  thereby 
disturbances  of  the  burner  space  avoided.  On 
the  other  hand,  eventually  occurring  obstruction  60 
by  the  aforementioned  draft  interruptions  may 


40 


45 


50 


be  rendered  innocuous  by  equalization  of  pressure 
in  the  open  air. 

Besides  the  above  mentioned  steps  which  refer 
to  the  operations  outside  the  flame  front  it  is 
essential  to  keep  the  flame  gases  as  far  as  possible 
also  laminarily  adjusted  inside  the  flame  front. 
According  to  hydrodynamic  fundamental  laws 
this  may  be  carried  into  effect  by  an  adequate  ad- 
justment of  the  composition  of  the  gas,  the 
gradient  of  pressure,  the  space  velocity,  the 
space  between  the  burner  orifice  and  the  cooled 
area  and  so  on.  Thereby  it  is  important  to  con- 
struct the  burners  with  final  parallel  conducts  in 
such  a  way  that  these  parallel  conducts  exceed 
the  width  of  the  holes.  Especially  with  slit  burn- 
ers it  has  been  proved  necessary  that  the  final 
parallel  conduct  exceeds  the  width  of  the  slit 
like  burner  orifice.  By  these  steps  an  excessive 
divergence  at  the  end  of  the  burner  orifice  will 
be  avoided  and  consequently  the  formation  of 
whirls  inside  the  flame  front  and  to  a  certain  ex- 
tent also  outside  thereof  will  be  reduced. 

According  to  my  invention  these  measures 
tend  to  a  substantially  laminar  conduct  of  the 
burner  gases  inside  of  the  whole  burner  space. 
This  may  be  recognized,  for  in.itanco,  already  in 
a  stability  of  the  flame  front  both  in  time  and 
in  space.  Contrary  to  the  common  sooting 
flames  the  flames  according  to  my  invention  stand 
practicably  absolutely  still.  Moreover,  the  lam- 
inar conduct  effects  that  the  lines  cf  contact  of 
the  flames  with  the  cooled  areas,  i.  e.  the-  sledge  or 
the  pdvantageously  used  water  cooled  cylinders 
remain  practically  unchanged. 

The  scope  of  my  invention  lies  in  the  produc- 
tion of  carbon  blacks  of  desired  activity,  color, 
content  of  empyreuma  or  the  like  in  a  substan- 
tially uniform  condition  with  maximal  yields. 
With  working  conditions  prescribed  it  suffices 
only,  according  to  my  invention,  to  consider  the 
above  mentioned  measures  with  the  result  of 
an  excellent,  simple  and  safe  conduct  of  opera- 
tion. 

By  carrying  out  my  invention  all  sorts  of  car- 
bonaceous initial  substances  may  be  utilized, 
such  as  for  instance,  prcpane,  butane,  benzene, 
naphthalene  or  other  aliphatic  or  aromatic  hy- 
drocarbons or  mixtures,  as  for  instance,  antha- 
cene  residues.  Instead  of  or  besides  these  sub- 
stances also  gaseous  substances  which  are  lower 
in  carbon,  i.  e.  richer  in  hydrogen,  such  as  car- 
bonmonoxide,  methane,  ethane  or  the  like  may 
be  used.  In  practice  town  gas  generator  gas, 
water  gas,  eventually  in  combination  with  liquid 
gas  may  be  loaded  with  heated  naphthalene  or 
anthracene  residues,  the  quantity  of  the«e  higher 
boiling  constituents  adjusted  preferably  in  a 
range  of  about  250  grs.  to  about  1000  grs./Ncbm 
of  the  total  mixture. 

HARRY  KLOEPFER. 
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My  invention  relates  to  the  production  of  oxy- 
genated carbon  compounds  and  more  particularly 
to  the  production  of  valuable  oxo  compounds, 
such  as  aldehydes  and  ketones,  and  hydroxy  com- 
pounds, such  as  alcohols. 

It  is  an  object  of  my  invention  to  produce  such 
oxygenated  substances  from  organic  compounds 
which  contain  olefinic  double  bonds  by  acting 
thereon  with  carbon  monoxide. 

Other  objects  of  the  invention'  will  appear  as 
the  specification  proceeds. 

I  have  found  that  carbon  compounds  which 
contain  olefinic  double  bonds  can  be  converted 
into  oxo  compounds  by  an  addition  of  carbonyl 
groups  =C=0.  To  this  end  I  act  with  carbon 
monoxide  and,  if  desired,  with  hydrogen  in  the 
presence  of  a  suitable  catalyst  on  the  unsaturated 
starting  carbon  compounds  preferably  under  in- 
creased pressure  of  at  least  20  atmospheres  and 
at  moderately  elevated  temperatures  of  fcr  in- 
stance 50  to  200°  C.  Aldehydes  and  ketones  are 
mainly  formed  according  to  the  following  funda- 
mental equations: 

(1)  R.CU=CH.R+CO+H2=R.CH2— CH.R 

i 

CIIO 

(2) 

2R.CH=CH.R  +  CO+H2=R.CHV-  CRH— CO— CRH— CHj.R 

wherein  the  "R"  are  hydrogen  or  similar  or  dif- 
ferent organic  radicals. 

If  sufficiently  high  pressures  of  at  least  about 
50  atmospheres  are  employed,  the  reaction  pro- 
ceeds with  practical  yields  already  at  tempera- 
tures as  low  as  for  instance  50-100°  C.  at  which 
the  carbon  monoxide  is  not  yet  appreciably  de- 
composed by  reduction,  so  that  the  carbonyl 
group  is  maintained  in  the  condensation  reac- 
tion and  mainly  oxo  compounds,  such  as  alde- 
hydes and  ketones,  or  derivatives  of  these  oxo 
compounds,  which  may  form  under  the  operat- 
ing conditions,  are  produced,  while  methane  is 
not  formed  in  objectionable  quantities. 

If  lower  pressures  are  employed,  the  tempera- 
ture must  be  chosen  the  higher,  whereby  how- 
ever part  of  the  carbon  monoxide  is  decomposed 
by  reduction  under  the  formation  of  hydrocar- 
bons and  water  and/or  carbon  dioxide.  Another 
part  of  the  carbon  monoxide  is  again  caused  to 
condense  with  the  unsaturated  organic  starting 
compounds,  so  that  the  reaction  product  consists 
of  hydrocarbons,  oxygen  derivatives  of  hydrocar- 
bons and  water,  if  for  instance  pressures  of  about 
1  to  10  atmospheres  and,  correspondingly,  tem- 
peratures of  about  180°  C.  are  employed.  These 
oxygen  derivatives  of  hydrocarbons  generally 
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comprise  oxo  compounds  and  hydroxy  com- 
pounds in  proportions  which  depend  on  the  cata- 
lysts and  the  operating  conditions  employed. 

I  may  employ  as  unsaturated  starting  carbon 
compounds  in  the  first  line  gaseous,  liquid  or 
solid  olefin  hydrocarbons,  such  as  ethylene,  pro- 
pylene or  butylene,  or  the  higher  and  even  the 
highest  known  homologs  of  this  series.  I  may 
further  employ  cyclo-oleflnes  or  unsaturated 
naphthenes  or  mixed  aliphatic  hydrocarbons,  i.  e. 
aliphatic  hydrocarbons,  which  contain  aromatic 
radicals,  for  instance  styrol,  C6H5.CH=CH2,  or 
hydrocarbons  of  the  terpene  series,  such  as  limo- 
nene  or  pinene,  or  products  of  substitution  of 
these  unsaturated  hydrocarbons,  for  instance  un- 
saturated alcohols,  aldehydes,  ketones,  acids  or 
halogen  derivatives,  which  by  condensation  with 
carbon  monoxide  are  converted,  respectively,  into 
koto  alcohols  or  oxy  aldehydes  or  di-ketones  or 
keto-aldehydes  or  di-aldehydes  or  di-ketones  or 
aldehydic  acids  or  ketonic  acids  or  halo-alde- 
hydes, -ketones  or  -acids. 

Gases  which  contain  carbon  monoxide  in  addi- 
tion to  other  gases  can  be  employed  instead  of 
pure  carbon  monoxide.  I  prefer  to  use  gases 
which  contain  carbon  monoxide  and  hydrogen, 
such  as  water  gas,  but  I  may  also  use  mixtures 
which  are  richer  or  poorer  in  carbon  monoxide 
in  relation  to  hydrogen  than  water  gas. 

The  condensation  of  carbon  monoxide  with 
the  unsaturated  carbon  compounds  is  preferably 
carried  out  in  the  presence  of  hydrogenating  cat- 
alysts. The  metals  of  the  eighth  group  of  the 
periodic  system  of  elements,  especially  iron,  co- 
balt and  nickel,  have  proven  particularly  suitable, 
and  their  catalytic  efficacy  can  be  increased  by 
the  addition  of  activators  such  as  the  oxides  and 
hydroxides  of  alkali  metals,  chromium,  man- 
ganese, aluminium,  thorium  or  magnesium.  The 
catalysts  may  be  employed  in  solid  form  and  for 
instance  in  finely  divided  state  arranged  on  car- 
riers, such  as  kieselguhr,  and  the  compounds  to 
be  reacted  are  in  this  case  passed  over  the  cata- 
lysts in  form  of  gases  or  vapors.  It  is  however 
also  possible  to  apply  the  catalysts  in  liquid  phase 
and  to  suspend  the  catalyst  for  instance  in  an 
inert  liquor,  such  as  saturated  paraffin  or  ben- 
zene, or  in  the  liquid  unsaturated  carbon  com- 
pounds to  be  reacted  and  to  contact  under  in- 
creased pressure  the  gas  or  gas  mixture,  which 
contains  the  carbon  monoxide,  with  this  suspen- 
sion of  the  catalyst. 

For  each  catalyst  there  exists  a  certain  limit 
of  temperature  such  that  under  a  predetermined 
55  pressure  mainly  or  exclusively  oxo  compounds 
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are  formed  below  said  critical  temperature,  while 
under  the  same  pressure  the  formation  of  alco- 
hols starts  becoming  remarkable  at  said  temper- 
ature limit  and  increases  with  increasing  tem- 
perature. The  temperature  limit  depends  also 
on  the  excess  of  hydrogen  present  and  on  the 
time  of  reaction,  and  on  the  nature  of  the  spe- 
cific unsaturated  compound  treated. 

The  temperature  limit  lies  in  the  range  of  100- 
140°  C.  for  a  catalyst  comprising  finely  divided 
cobalt.  Mainly  or  exclusively  oxo  compounds  are 
produced  with  this  catalyst  from  ethylene,  pro- 
pylene or  the  higher  homologs  which  boil  for 
instance  between  40  and  200°  C.  or  the  still 
higher  boiling  olefinic  hydrocarbons  contained  in 
Diesel  oil  or  from  similar  compounds,  if  tempera- 
tures below  100-120°  C.  are  used,  while  above 
120-140°  C.  the  corresponding  alcohols  are  formed 
in  increasing  quantities. 

The  yield  of  oxygenated  carbon  compounds  is 
relatively  low  under  low  pressures,  and  increases 
with  higher  pressures  at  the  same  temperature. 
The  reaction  participants  are  converted  in  larger 
quantities  even  under  low  pressure,  if  the  tem- 
perature is  raised.  Higher  temperatures  cause 
however  that  the  hydrogenated  products  of  the 
oleflnes  and  of  the  oxo  compounds  and  finally 
of  the  carbon  monoxide  are  simultaneously 
formed  in  increasing  quantities.  Saturated  hy- 
drocarbons are  thus  formed  from  the  oleflnes,  al- 
cohols from  the  oxo  compounds  and,  at  still 
higher  temperatures,  hydrocarbons  from  carbon 
monoxide.  The  temperature  is  therefore  chosen 
in  dependency  on  the  products  which  shall  be 
produced  or  are  desired  in  each  particular  case. 
Temperatures  are  avoided  which  are  so  high  that 
the  desired  products  are  already  decomposed  or 
that  the  olefinic  starting  materials  or  even  the 
carbon  monoxide  are  decomposed  under  the  for- 
mation of  carbon  or  hydrocarbons  and  are  thus 
prevented  from  reacting  with  each  other  accord- 
ing to  the  reactions  mentioned  above.  If  par- 
ticularly active  catalysts  are  used,  one  obtains 
good  yields  of  oxo  and/or  hydroxy  compounds, 
even  if  relatively  low  pressures  and  relatively  lov; 
temperatures  are  employed.  As  a  rule  I  do  not  op- 
erate below  about  40°  C,  and  at  such  low  tempera- 
tures I  employ  pressures  of  more  than  100  and 
even  300  atmospheres  in  the  case  that  the  reac- 
tion gases  or  vapors  are  passed  over  the  catalysts. 
If  the  reactants  are  however  enclosed  in  an  auto- 
clave, pressures  of  about  20  atmospheres  may 
suffice  even  if  the  low  temperatures  mentioned 
above  are  used,  since  copious  quantities  of  the 
oxygenated  compounds  are  formed  after  the 
lapse  of  for  instance  10-20  hours.  If  the  gas  to 
be  reacted  is  passed  over  particularly  efficient 
catalysts,  moderately  increased  pressures  of 
about  40  atmospheres  are  sufficient  with  the  use 
of  a  temperature  of  about  40°  C,  while  the  yield 
may  be  considerably  increased  by  corresponding- 
ly higher  pressures. 

The  yield  will  be  the  higher,  as  a  rule,  the 
longer  the  time  of  reaction,  i.  e.  the  time  during 
which  the  reactants  are  contacted  under  the  op- 
erating conditions  with  the  catalysts.  If  the  re- 
actants are  maintained  in  contact  with  the  cata- 
lysts during  a  time  which  is  very  extended  with 
regard  to  the  temperature  and  pressure  employed, 
secondary  reactions  may  occur,  and  the  alde- 
hydes primarily  formed  can  for  instance  be 
caused  to  condense. 

I  have  found  it  advantageous  under  certain 
conditions  to  quickly  withdraw  the  primary  prod- 
ucts of  reaction,  if  the  reactants  are  passed  in 


form  of  gases  or  vapors  over  the  catalyst.  In  this 
manner  I  am  enabled  to  increase  the  time  of 
reaction,  i.  e.  the  time  during  which  the  react- 
ants are  contacted  with  the  catalysts,  while  the 

5  primary  products  are  not  exposed  to  the  catalysts 
and  the  high  temperature  and  pressure  condi- 
tions during  so  long  a  time  that  they  could  be 
converted  into  undesired  substances.  I  succeed 
therein  by  recycling  the  reaction  gas  and  by 

10  withdrawing  the  primary  products  of  reaction 
each  time  before  the  gas  is  once  more  contacted 
with  the  catalysts. 

In  view  of  the  very  different  compounds  which 
may  be  used  as  starting  materials  for  the  conver- 

l  sion  into  oxygenated  carbon  compounds,  and  in 
view  of  the  wide  ranges  of  temperatures  and 
pressures  which  may  be  employed  with  these  dif- 
ferent compounds  and  with  the  different  cata- 
lysts to  be  employed,  the  time  of  reaction  may 
i  vary  within  wide  limits  and  for  instance  between 
a  few  seconds  and  several  hours.  Everybody 
skilled  in  the  art  will  however  be  enabled  to 
choose  the  correct  and  optimal  conditions  for 
each  starting  material  employed,  if  reasonably 
applying  the  principles  fully  disclosed  in  this 
specification. 

I  may  thus  for  instance  produce  propylic  alde- 
hyde and  normal  propyl  alcohol  from  ethylene; 
normal  and  iso  butylic  aldehyde  and  normal  and 
.  iso  butylic  alcohol  from  propylene;  2  methyl 
valeric  aldehyde,  2  ethyl  butyric  aldehyde,  2 
methyl  valeric  alcohol  and  2  ethyl  butyric  alco- 
hol from  2-pentene  H3C — CH=CH — CH2 — CH3. 
I  may  further  react  carbon  monoxide  and  hydro- 
gen, in  the  presence  of  hydrogenating  catalysts, 
with  substances  such  as  a!!yl-alcohol.  geraniol, 
acrylic  aldehyde,  crotonic  alcohol  and  crotonic 
aldehyde,  methyl  heptenone 

(CH3)  2C=CH— CH2—CH2— COCH3 

mesityl  oxide  (CH3)2C=CK — COCH3,  phorone 
CH3 — C = CH — CO — CH = C  ( CH3 )  2 ,  ionone,  styrol, 
cinnamic  aldehyde  and  cinnamic  alcohol,  stiiben 
C6H5.CH=CH.C6H5  or  eugenol. 

4-  The  oxygenated  components  produced  accord- 
ing to  my  invention  are  highly  valuable.  The 
oxo  compounds  serve  mainly  for  further  conver- 
sions and  for  instance  for  the  production  of  fatty 
acids.  The  alcohols  are  suitable  as  wetting  agents 

§<3  or  as  solvents  for  instance  for  lacquers. 

Example  1. — Through  a  reaction  tube  filled 
with  a  cobalt-thorium  catalyst,  which  is  com- 
posed of  100  parts  cobalt,  15  parts  thorium  and 
200  parts  kieselguhr  and  of  which  400  to  500 

-  •  grams  are  arranged  in  one  liter,  there  is  passed 
at  a  temperature  of  90-100°  C  and  under  a  pres- 
sure of  100  atmospheres  a  mixture  containing 
ethylene,  carbon  monoxide  and  hydrogen  in  a 
ratio  ranging  between  1:1:1  and  2:1:1    The  heat 

co  of  reaction  formed  is  allowed  to  escape,  so  that 
the  operating  temperature  is  maintained  with 
an  accuracy  of  about  1-2°  C.  To  this  end  the 
reaction  tube  may  be  arranged  for  instance  in 
a  water  bath  or  oil  bath.    If  100  normal  liters 

cr>  of  the  gas  mixture,  i.  e.  the  quantity  which  at 
room  temperature  and  atmospheric  pressure  oc- 
cupies 100  liters,  are  passed  hourly  through  one 
liter  of  the  catalyst  space,  300-400  grams  liquid 
products  are  obtained  from  1000  normal  liters  of 

70  the  starting  gas  mixture.  No  gaseous  secondary 
products  are  formed  in  noticeable  quantities. 
Since  therefore  only  inert  gases,  such  ps  nitro- 
gen, if  present,  are  enriched  in  the  final  gas,  this 
final  gas  can  be  used  for  another  condensation 

75  reaction,  if  desired  after  the  concentration  and 
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the  relative  proportions  of  the  three  reaction  par- 
ticipants have  been  corrected.  The  gas  may  also 
be  led  through  the  reaction  room  and  devices  for 
separating  the  oxygenated  compounds  in  continu- 
ous cycle,  and  the  yield  can  still  be  increased  in 
this  manner,  for  instance  up  to  700  grams  of  liquid 
products  per  1000  normal  liters.  The  liquid 
products  obtained  can  be  separated  by  a  simple 
fractionating  operation  into  about 

Percent 

Propionic  aldehyde   40 

Diethyl  ketone   20 

Higher  boiling  aldehydes  and  ketones  or  other 
oxygenated  compounds   40 

Example  2. — A  reduced  cobalt  thorium  kiesel- 
guhr  catalyst  is  suspended  in  an  oil  of  turpen- 
tine, 90%  by  volume  of  which  boil  below  170°  C, 
in  the  proportion  of  10-20  grams  of  the  catalyst 
per  liter  of  the  oil.  This  suspension  is  exposed 
to  water  gas,  which  contains  50%  by  volume  H2, 
45%  CO  and  5%  N2+CO2,  under  a  pressure  of 
up  to  about  200  atmospheres  above  normal.  The 
mixture  is  thoroughly  stirred  at  temperatures  of 
120-140°  C  during  three  hours.  The  oil  of  tur- 
pentine absorbs  during  this  treatment  135  nor- 
mal liters  carbon  monoxide  and  about  the  same 
amount  of  hydrogen  per  kilogram  oil,  while  the 
specific  weight  rises  from  0.863  to  0.942.  The 
product  of  reaction  contains  7.3%  oxygen  and 
shows  all  reaction  characteristic  of  aldehydes, 
and  can  for  instance  simply  be  reacted  with  so- 
dium bisulfite.  The  reaction  product  appears  to 
contain  an  aldehyde  deriving  from  pinene. 

Example  3. — In  the  manner  described  in  Ex- 
ample 2  I  can  also  treat,  instead  of  the  oil  of  tur- 
pentine, a  synthetic  lubricating  oil  obtained  by 
a  condensation  of  olefines  under  the  action  of 
aluminium  chloride  and  having  an  iodine  value 
of  87  and  a  specific  weight  of  0.852.  1  kg  of  this 
lubricating  oil,  if  exposed  during  about  3  hours 
to  a  temperature  of  120°  C  and  a  pressure  of  125 
atmospheres,  absorbs  20  normal  liters  CO  and 
approximately  the  same  quantity  of  H2.  The 


specific  weight  increases  up  to  0.860  and  the  vis- 
cous mass  contains  aldehydic  compounds,  which 
according  to  my  experiments  can  be  reduced  by 
hydrogen  to  highly  viscous  alcohols. 

5  The  oxo  compounds  obtained  for  instance  ac- 
cording to  Examples  1-3  can  subsequently  be  re- 
duced to  the  corresponding  alcohols.  This  re- 
duction may  be  carried  out  in  the  same  reaction 
vessel  and  with  the  same  catalysts,  for  instance 

10  by  a  change  of  the  temperature  or  of  the  hydro- 
gen concentration  or  of  the  pressure.  The  re- 
duction may,  however,  also  be  carried  out  with 
some  other  reducing  catalysts  and  in  different 
reaction  vessels. 

15  According  to  my  invention  primary  and  sec- 
ondary alcohols  can  however  also  be  obtained  di- 
rectly from  the  unsaturated  carbon  compounds 
mentioned  above  under  the  action  of  carbon 
monoxide,  as  illustrated  in  the  following  exam- 

20  P^. 

Example  4. — A  mixture  of  ethylene,  carbon 
monoxide  and  hydrogen  in  a  proportion  ranging 
between  1:1:1  and  1:1:2  is  passed  under  a  pres- 
sure of  100  atmospheres  and  at  a  temperature  of 

25  200°  C  with  a  flowing  velocity  of  hourly  100 
normal  liters  of  the  gas  mixture  through  one 
liter  of  a  catalytic  chamber  which  is  filled  wtih 
800-1000  grams  per  liter  of  a  cobalt  catalyst 
produced  by  impregnating  pumice  stone  of  a 

30  mean  particle  diameter  of  1  to  3  mms.  with  the 
nitrates  of  cobalt,  copper  and  thorium  in  the 
proportion  of  approximately  100  parts  CO,  3  parts 
Cu  and  18  parts  TI1O2  and  subsequently  roasting 
and  reducing  these  nitrates.    250  grams  liquid 

35  products  are  obtained  per  1000  normal  liters  of 
the  gas  mixture  passed  through  the  catalytic 
chamber  and  70%  of  these  liquid  products  con- 
sist of  normal  propyl  alcohol. 
Various  changes  may  be  made  in  the  details 

40  disclosed  in  the  foregoing  specification  without 
departing  from  the  invention  or  sacrificing  the 
advantages  thereof. 

OTTO  ROELEN. 
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My  invention  relates  to  a  process  for  the  prep- 
aration of  active  so-called  gas-black  especially 
used  for  the  reinforcement  of  rubber  in  the 
rubber  tire  industry  and  the  like  and  is  more 
particularly  concerned  with  the  preparation  of  3 
active  gas-black  by  incomplete  combustion  of 
hydrocarbons. 

Now  it  has  been  found  that  by  an  incomplete 
combustion  of  hydrocarbons,  particularly  those 
with  increased  vapor  tension,  in. a  mixture  with  10 
combustible  or  incombustible  gases,  the  carbon 
black  produced  in  the  flames  being  deposited  on 
cooled  surfaces,  for  instance,  discs,  rings,  rolls 
and  so  on,  a  considerable  part  of  the  produced 
gas-black  of  these  gaseous  mixtures  which  con-  15 
tain  about  350  grs/cm  and  more  of  combustible 
hydrocarbon  will  not  be  deposited  on  the  cooled 
surfaces  but  carried  off  v/ith  the  hot  waste  gases. 
This  gas-black  carried  away  by  the  waste  gases 
is  of  such  a  fine  condition  that  it  is  extraordi-  20 
narily  difficult  to  precipitate  the  product  from 
the  gases.    This  leads  to  the  provision  of  very 
expensive  devices  in  the  apparatus  for  the  re- 
covery of  the  aforementioned  gas-black.  In  spite 
of  such  devices  as,  for  instance,  filter  or  the  like,  25 
a  considerable  amount  of  the  gas-black  will  not 
be  deposited.   These  quantities  will  be  carried  off 
with  the  waste  gases  so  that  the  yield  of  active 
gas-black  decreases  heavily.    Furthermore,  the 
gas-black  which  is  carried  off  with  the  escaping  30 
waste  gases  will,  contrary  to  the  gas-black  which 
is  being  made  to  deposit  on  cooled  areas,  not  be 
cooled  down  quickly  so  that  in  consequence 
thereof  its  qualities  differ  in  many  respects  from 
the  gas-black  deposited  and  cooled  on  the  deposi-  :io 
tion  areas.   The  qualities  of  the  product  depend, 
of  course,  on  the  ratio  of  the  quantities  between 
the  deposited  gas-black  and  that  carried  away 
with  the  waste  gases  as  it  is  not  possible  to  sep- 
arate quantitatively  the  gas-black  deposited  on  40 
the  cooled  surfaces  and  the  gas-black  which  was 
carried  away  and  afterwards  recollected. 

The  object  of  my  invention  is  the  nearly  total 


deposition  of  active  gas-black  made  from  gaseous 
mixtures  with  a  high  content  of  hydrocarbons  on 
cold  or  cooled  deposition  areas.  Now  it  was 
found  that  a  considerably  better  yield  of  gas- 
black  may  be  obtained  even  from  incompletely 
burnt  gaseous  mixtures  with  high  contents  of  hy- 
drocarbons if  care  is  taken  to  decrease  the  con- 
centration of  the  gas-black  in  the  flame  towards 
the  deposition  area  in  such  a  way  that  a  collision 
between  the  glowing  particles  of  the  gas-black  is 
avoided.  According  to  my  invention  this  may  be 
carried  out  in  such  a  way  that  for  the  step  of 
combustion  of  the  gaseous  mixtures  highly  loaded 
with  hydrocarbons  burners  will  be  employed 
which  possess  a  short  and  narrow  slit  and  are 
equipped  in  such  a  way  that  the  flame  burns 
fan-like.  It  has  been  proved  advantageous  to 
perform  a  burner  with  a  curved  slit  of  a  rela- 
tively short  length  as  outlet.  With  a  length  of, 
for  instance,  10  to  15  mm.  and  the  shortest  dis- 
tance between  the  roll  and  the  burner,  a  length 
of  the  flames  of  about  100  mm.  is  obtained. 

By  carrying  out  my  invention  and  with  the 
use  of  burners  with  narrow,  short  and  concave, 
curved  slits  the  flame  will  always  burn  steadily 
even  with  the  highest  loads.  The  burners  re- 
main clean.  A  reflection  of  gas-black  particles 
from  the  roll  and  whirling  away  with  the  waste 
gases  only  takes  place  in  the  least  negligeable 
grade.  The  yield  of  the  gas-black  deposited  on 
the  roll  increases  considerably  in  such  a  way 
that  often  20  to  30  percent  more  of  the  deposited 
gas-black  may  be  produced  than  before.  In  con- 
sequence to  the  fact  that  practically  all  gas-black 
is  deposited  on  the  cooled  surface  the  gas-black 
is  uniform  in  its  qualities.  A  further  consequence 
of  my  invention  is  an  almost  complete  reduction 
of  the  contamination  of  the  air,  owing  to  the 
fact  that  a  whirling  and  carrying  away  of  the 
gas-black  in  the  waste  gases  over  the  roof  is 
practically  avoided. 

HANS  BACKE. 
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The  object  of  my  invention  is  a  process  for 
the  preparation  from  at  least  two  different  sub- 
stances particularly  from  metals,  of  homogeneous 
mixed  products,  which  with  regard  to  their  prop- 
erties may  be  classified  between  true  alloys  and 
pure  additive  mixtures  of  the  particles,  such  as 
are  for  example  to  be  found  in  metalloceramic 
sintered  substances.  The  process  of  this  inven- 
tion is  particularly  suitable  for  the  preparation 
of  mixed  products  from  metals,  which  cannot,  or 
can  only  with  difficulty,  be  combined  to  form 
alloys. 

As  examples  of  mixed  products  which  can  be 
prepared  according  to  this  invention,  mention 
may  for  example  be  made  of  silver+nickel, 
iron+lead,  copper+iron,  etc.  The  mixtures  may 
be  prepared  in  any  desired  proportions,  as  for 
example,  60%  of  silver+40%  of  nickel,  85%  of 
iron+15%  of  lead,  etc. 

The  process  of  my  invention  is  also  particu- 
larly suitable  for  the  preparation  of  homogeneous 
mixed  products  from  metals,  which  possess  very 
different  specific  gravities,  as  for  example  alu- 
minium and  lead.  In  this  case  also  products  of 
any  desired  proportions  may  be  prepared,  for 
example  products  which  contain  80%  of  alu- 
minium and  20%  of  lead. 

My  invention  enables  products  to  be  prepared 
which  possess  for  example  the  properties  of  al- 
loys of  the  components  and  also  the  properties 
of  the  components  themselves.  It  is  consequent- 
ly possible,  depending  on  the  working  conditions, 
for  example,  the  nature  of  the  components,  pro- 
portions, more  or  less  fine  division  of  the  parti- 
cles, to  cause  one  or  other  property  to  be  more 
strongly  manifested  and  another  to  be  more  or 
less  repressed. 

Mixed  products,  consisting  for  example  of  iron 
and  lead,  may  be  used  for  the  preparation  of  oil- 
less  bearings.  In  such  a  case  the  iron  functions 
to  support  the  shaft,  whilst  the  lead  effects  lubri- 
cation. In  this  case  particularly  favourable  ef- 
fects may  be  obtained  if  the  two  non-alloyable 
constituents,  iron  and  lead,  are  disposed  side  by 
side  in  a  state  of  very  fine  division. 

Mixed  products  of  for  example  silver  and  nickel 
may  with  advantage  be  employed  for  the  produc- 
tion of  electrical  contact  parts.  In  this  case  the 
silver  mainly  acts  as  conductor,  whilst  the  nickel 
prevents  the  contacts  from  sticking. 

The  process  of  my  invention  may  for  example 
be  carried  into  effect  by  subjecting  the  metals  to 
be  combined  together,  in  a  molten  condition  to 
such  intensive  mixing,  that  the  constituents  are 
present  in  an  uniform  distribution  as  possible  in 
the  mixture,  and  subjecting  the  mixture,  before 
separation  into  its  component  parts  has  taken 
place,  to  a  comminuting  operation  under  rapid 
cooling. 

Known  processes  and  apparatus  may  be  used 
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for  mixing  the  molten  components.  The  mixing 
operation  may  for  example  be  carried  out  in  stir- 
ring apparatus  with  rapidly  rotating  stirrers,  or 
intimate  and  thorough  mixing  may  be  effected 
by  employing  gases  as  stirring  means,  if  desired 
several  such  procedures  may  be  used  in  com- 
bination. 

In  order  to  comminute  the  melts  or  to  convert 
the  same  into  solid  products  containing  the  parti- 
cles in  intimate  association  with  one  another, 
known  or  customary  apparatus  may  be  employed. 
The  melts  may  for  example  be  sprayed  or  atom- 
ised with  the  aid  of  nozzles,  impact  devices  or  the 
like,  by  blowing  a  current  of  gas  into  a  jet  of  melt 
and  the  like  means.  The  comminuting  process 
may  also  be  promoted  by  special  procedures,  for 
example  by  centrifuging  the  comminuted  melt 
against  reflecting  surfaces  or  baffle  plates,  where- 
by the  melt  is  still  further  comminuted.  Simi- 
larly suitable  procedures,  such  as  air-cooling,  wa- 
ter-cooling or  the  like  may  be  employed  as  auxil- 
iary means  and  thereby  the  comminuting  and 
setting  process  be  promoted. 

A  particularly  advantageous  method  of  carry- 
ing out  the  process  of  my  invention  is  to  effect 
the  comminution  of  the  melt  by  causing  the  same 
to  impinge  on  rapidly  rotating  elements,  prefer- 
ably discs,  and  at  the  same  time  effecting  rapid 
cooling  of  the  particles  formed.  Cooling  liquid 
may  for  example  be  caused  to  impinge  on  the 
rotating  disc  simultaneously  with  the  molten  ma- 
terial, for  example  by  spraying,  and  be  atomised 
together  with  the  metallic  melt.  The  rotating 
disc  is  cooled  thereby  and  owing  to  the  sometimes 
explosive  evaporation  of  the  cooling  liquid,  the 
comminution  of  the  metallic  melt  is  promoted 
and  at  the  same  time  an  advantageously  acting 
vapour  atmosphere  is  produced  in  the  comminut- 
ing space  or  chamber.  If  necessary,  the  walls  of 
the  atomising  space  may  also  be  cooled  and/or 
the  sprayed  material  be  intercepted  in  liquids. 

The  procedure  may  for  example  be  followed  of 
causing  the  intimate  mixture  of  molten  compo- 
nents to  flow  continuously  out  of  the  mixing 
vessel,  for  example,  a  satisfactorily  operating 
stirrer,  in  the  form  of  a  jet  or  plurality  of  jets 
on  to  a  rapidly  rotating  disc  mounted  in  a  close- 
able  container  and  promoting  the  comminuting 
and  solidifying  process  by  suitable  cooling  pro- 
cedures, for  example  by  continuously  spraying 
cooling  water,  for  example  with  the  aid  of  nozzles, 
on  to  the  disc.  The  melt  impinging  on  the  disc 
is  torn  by  the  action  of  centrifugal  force  into  fine 
or  extremely  fine  particles.  Depending  on  the 
speed  of  rotation  of  the  disc,  the  thickness  of 
the  jet  of  melt,  speed  of  feed  (height  of  fall), 
viscosity  of  the  melt,  etc.,  the  process  may  be 
extensively  controlled,  for  example  with  regard 
to  the  degree  of  fineness  of  the  product. 

By  spraying  cooling  water  on  to  the  disc,  the 
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comminution  of  the  melt  is  promoted;  the  disc  is 
cooled  and  owing  to  the  spraying  and  atomisation 
of  the  cooling  agent  a  vapour  atmosphere  is  pro- 
duced, by  which  the  particles  traversing  the  same 
are  cooled  and  are  prevented  from  depositing  on 
the  walls  of  the  container.  In  certain  cases  the 
action  may  be  still  further  improved  by  special 
procedures  such  as  irrigating  or  spraying  the 
atomising  chamber  with  cooling  water,  irrigating 
the  walls  and  the  like.  The  lower  part  of  the 
container  may  be  constructed  as  a  water  tank,  in 
which  the  particles  are  intercepted  and  also 
quenched.  It  is  also  possible  by  passing  a  cooling 
gas  current  or  gas  currents  through  the  atomis- 
ing zone  to  effect  as  rapid  cooling  of  the  particles 
as  possible  and  on  occasion  to  prevent  too  rapid 
contact  of  the  particles  with  any  solid  surfaces, 
for  example  the  container  walls.  The  gas  cur- 
rent may  in  this  case  also  simultaneously  serve 
for  cooling  parts  of  the  apparatus,  particularly 
the  rotating  disc.  An  advantageous  procedure  is 
to  introduce  the  gas  stream  in  the  neighbour- 
hood, if  desired  the  immediate  neighourhood,  of 
the  rotating  disc  or  the  point  of  impact  of  the 
melt,  with  the  disc  or  by  blowing  cooling  gas  into 
the  melt  at  the  moment  when  the  latter  contacts 
with  the  disc  or  immediately  beforehand  to  pro- 
mote the  comminuting  action  of  the  rotating 
disc.  Known  apparatus  such  as  injectors,  atom- 
isers or  the  like  may  be  employed  for  introducing 
the  gases  into  the  atomising  chamber  or  for  mix- 
ing or  blowing  gas  into  the  melt. 

The  rotating  disc  may  of  course  also  be  pro- 
tected by  known  means  against  the  action  of  the 
hot  melt,  for  example  by  constructing  it  hollow 
and  by  introducing  cooling  water  through  a  hol- 
low shaft  into  the  interior  of  the  disc. 

Particularly  good  effects  are  obtained  by  ef- 
fecting the  cooling  and  quenching  by  the  com- 
bined use  of  cooling  liquid  and  cooling  gas,  for 
example,  by  blowing  cooling  liquid  on  to  the  ro- 
tating disc  and  also  introducing  cooling  gas  into 
the  comminuting  chamber. 

According  to  one  embodiment  of  this  invention 
gas  is  conveyed  in  such  a  way  and  at  such  speed 
through  the  atomising  zone,  that  not  only  is  a 
cooling  action  exerted,  but  at  the  same  time  the 
finely  divided  material  centrifuged  off  from  the 
disc  is  further  conveyed  through  a  gas  stream. 
In  this  way  it  is  possible  to  control  the  time  inter- 
vening between  the  conversion  of  the  melt  into  a 
finely  divided  condition  and  the  collection  of  the 
finely  divided  material  in  a  desired  manner  and 
for  example  to  prevent  too  rapid  contact  of  the 
particles  with  the  walls  or  too  rapid  deposition 
thereof.  An  alternative  procedure  is  for  example 
to  convey  the  particles  formed  or  portions  thereof 
with  the  aid  of  the  gas  stream  into  deposition  or 
collecting  chambers  connected  with  the  atmoising 
chamber.  In  this  way  it  is  possible  to  obtain  the 
particles  in  individual  fractions  after  the  manner 
of  wind-sifting. 

The  nature  of  the  gas  to  be  employed  depends 
upon  the  nature  and  susceptibility  of  the  melts 
to  be  worked  up.  Nitrogen,  hydrogen,  carbon  di- 
oxide, producer  gas,  illuminating  gas  and  the  like 
may  for  example  be  employed. 

When  working  up  metals,  which  tend  to  react 
with  water,  inert  liquids  or  liquids  having  a  re- 
ducing action,  such  as  benzene,  alcohols  and  the 
like,  may  be  employed. 


Instead  of  metals,  other  substances,  which  are 
normally  non-miscible  or  only  miscible  with  diffi- 
culty, may  be  combined  together  and  converted 
into  homogeneous  products,  containing  the  con- 

5  stituents  in  very  uniform  distribution.  Metals 
and  metal  compounds,  for  example  metal  oxides, 
or  metals  and  non-metals,  for  example  graphite 
and  the  like,  may,  for  example,  be  converted  into 
homogeneous  mixed  products.    The  preparation 

lu  of  products  from  silver  and  graphite  may  be  men- 
tioned by  way  of  example.  Such  products  may 
for  example  be  advantageously  employed  as  elec- 
trical contact  parts,  the  desired  hardness  being 
obtained  by  the  graphite  constituents,  whilst  the 

lj  silver  acts  as  a  conductor. 

In  the  preparation  of  the  mixed  products  all 
the  constituents  of  the  initial  mixture  may  be 
molten.  An  alternative  procedure  however  is  to 
employ  one  component  or  a  plurality  of  com- 

20  ponents  in  a  molten  condition  and  to  distribute 
another  component  or  other  components  in  for 
example  a  fine  powdery  condition  or  fine  powdery 
form  as  uniformly  as  possible  in  the  melt  by  stir- 
ring or  the  like  procedures  and  to  convert  the 
mixture,  whilst  avoiding  separation  into  its  com- 
ponent parts,  in  accordance  with  the  invention 
into  smaller  solid  products  which  contain  the 
components  in  a  condition  of  uniform  distribu- 
tion. 

30  In  certain  cases  the  procedure  may  be  fol- 
lowed of  first  producing  the  mixture  of  the  com- 
ponents in  the  atomising  apparatus,  for  example 
by  introducing  the  components  in  a  molten  con- 
dition in  separate  jets  into  the  atomising  appa- 

35  ratus,  for  example  in  such  a  way  that  the  in- 
dividual jets  meet  on  the  rotating  disc  or  imme- 
diately beforehand.  Furthermore,  into  a  melt, 
which  contains  one  component  or  a  plurality  of 
components,  the  other,  for  example  a  powdery, 

40  component  may  be  introduced  by  blowing  in  or 
the  like  procedures. 

The  invention  offers  many  possibilities  for  the 
uniform  and  intimate  combination  of  substances, 
which  hitherto  could  not  be  combined  or  could 

4.5  only  be  with  difficulty  combined  to  form  homoge- 
neous products.  Particular  advantages  are  to 
be  found  inter  alia  in  the  fact  that  the  process 
may  be  regulated  as  desired  in  various  directions, 
for  example  with  regard  to  proportions,  degree 

50  of  comminution,  degree  of  fineness,  etc.,  and  con- 
sequently the  desired  properties  be  imparted  to 
the  products,  in  order  to  adapt  them  in  the  best 
possible  manner  to  any  further  intended  treat- 
ments.  Particles  may  for  example  be  produced, 

55  which  pass  through  a  10,000  mesh  sieve  or  still 
finer  particles  or  coarser  particles. 

The  particles  may  for  example  also  be  influ- 
enced with  regard  to  their  density  or  porosity. 
The  multi-substance  products  prepared  ac- 

00  cording  to  this  invention  may  be  employed  for 
different  purposes.  They  are  inter  alia  admir- 
ably adapted  for  the  construction  of  products  and 
articles  by  metalloceramic  methods.  For  exam- 
ple, it  is  possible  by  cold  or  hot  compression  of 

65  the  products  consisting  of  two  or  more  compo- 
nents, if  desired  with  the  admixture  of  additional 
substances,  to  produce  articles  of  the  desired 
shape.  The  products  may  be  worked  up  as  such 
or  if  desired  after  intermediate  treatments,  such 

70  as  comminution,  sieving,  etc. 

ERICH  KAUFMANN. 
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The  use  of  artificial  resins  for  the  manufacture 
of  dentures  such  as  artificial  teeth,  tooth  crowns, 
bridges,  plates  and  the  like  is  a  well  known  fact. 

Now  it  has  been  found  that  the  character  of 
artificial  teeth  and  the  like  made  from  artificial  r, 
resins  may  be  improved  considerably  as  regards 
resistance  against  fracture  and  impact  by  adding 
fibrous  material  to  the  artificial  resin.   The  fi- 
brous material  may  originate  from  organic  or 
inorganic  substances,  inter  alia  from  cellulose,  10 
artificial  wool,  asbestos,  mineral  wool,  glass  wool 
and  the  like.    It  has  been  proved  advantageous 
to  use  fibrous  material  of  different  kinds  to- 
gether for  instance,  inorganic  and  organic  fibrous 
material  in  admixture.    Some  fibrous  materials,  !  r> 
such  as  asbestos,  may  be  utilized  in  the  form  of 
wool  as  well  as  in  the  form  of  thin  (fine)  fibres. 

As  artificial  resins  may  be  used  condensation 
products,  for  instance,  compounds  of  phenol 
formaldehyde,  condensation  products  from  poly-  20 
valent  alcohols,  such  as  glycerol,  pentaerythrite 
with  polybasic  acids,  as  for  instance,  adipinic 
acid,  phthalic  acid,  maleinic  acid,  citric  acid,  tar- 
taric acid  and  the  like.  Excellent  results  were 
obtained  with  artificial  resins,  originated  from  25 
polymerisation,  such  as  polyvinylchloride,  poly- 
vinylacetate,  polystyrol,  especially  polymerisates 
of  compounds,  particularly  acids  of  the  type  of 
acrylic  acid  and  metacrylic  acid.  Mixtures  of 
several  artificial  resins,  for  instance,  mixtures  of  :{0 
various  polymerisates,  mixed  polymerisates  and 
so  on  may  be  used  with  advantage.  The  arti- 
ficial resins  may  contain  usual  additions,  such  as 
softenings,  filling  materials,  pigments,  colors  and 
the  like.  3P 

The  manufacture  of  artificial  teeth  and  the  like 
may  be  carried  into  effect,  for  instance,  in  such 
a  way  that  the  artificial  resins,  for  example  poly- 
methacrylic  methyl  ester,  polymethacrylic  acid 
ethyl  ester  or  their  mixtures,  or  mixtures  of  poly-  40 
methacrylic  acid  esters  with  polyacrylic  acid  es- 
ters, are  mixed  with  the  fibrous  material,  for  in- 
stance, purified  and  dried  powder  of  asbestos,  the 
resulting  mixture  afterwards  worked  up  to  arti- 
ficial teeth  and  the  like.  Thereby  the  artificial  45 
resin  may  be  transferred  (converted)  into  a  liq- 
uid or  pulpy  condition  with  the  aid  of  solvents  or 
by  heating  or  by  both  means,  in  order  to  be  mixed 
easily  with  the  fibrous  material  and  worked  up 
subsequently.  The  artificial  resin  may  also  be  60 
mixed  in  a  pulverulent  condition  with  the  fibrous 
material,  the  resulting  mixture  then  formed  with 
the  aid  of  heat  and  pressure.   Furthermore,  my 


invention  may  be  carried  out  in  such  a  way,  that 
the  artificial  materials  are  produced  in  the  pres- 
ence of  the  fibrous  material,  i.  e.  that  the  poly- 
merisation or  condensation  is  performed  wholly 
or  partly  in  the  presence  of  the  fibrous  material. 
For  instance,  the  still  liquid  pre-polymerised  ma- 
terial or  mixtures  of,  for  example,  pre-polymer- 
ised and  finally  (finished)  polymerised  material, 
may  be  mixed  intimately  with  the  fibrous  ma- 
terial, whereupon  the  finishing  polymerisation 
takes  place.  So,  for  instance,  vinyl  chloride  or 
monomeric  methacrylic  acid  methyl  ester  and 
ethyl  ester  or  pre-polymerised  products  of  these 
compounds  may  be  mixed  with  pulverulent  as- 
bestos and  the  resulting  mixture  after  shaping 
allowed  to  polymerise  finally. 

The  proportions  between  artificial  resin  and 
fibrous  material  may  be  varied  considerably,  ac- 
cording to  the  origin  and  character  of  the  arti- 
ficial resin  or  mixtures  of  the  artificial  resins,  to 
the  kind  of  the  fibrous  material  and  the  desired 
properties  of  the  finished  products. 

The  incorporation  of  fibrous  material  into  the 
artificial  resins  offers  a  further  special  advan- 
tage by  incorporating  (admixing)  into  the  mix- 
tures more  hardening  substances,  such  as,  for 
instance,  finely  powdered  precious  stones  or  half- 
precious  stones,  quartz,  aluminium  oxide,  espe- 
cially in  highly  sintered  form  or  the  like.  The 
incorporation  of  the  aforementioned  substances 
produces  a  special  hardness  without  giving  re- 
sult to  an  undesired  increase  in  susceptibility 
against  fracture  and  the  like. 

The  artificial  resins  may  be  utilized  in  a  clear 
translucent  form  or  may  be  colored,  if  desired, 
with  soluble  dyestuffs  to  a  more  or  less  translu- 
cent color  (transparent  color) .  Finally,  pig- 
ments such  as  zinc  sulfide,  barium  sulfate  or  the 
like,  may  also  be  added. 

The  dentures,  for  instance,  artificial  teeth,  may 
be  manufactured  also  out  of  several  layers  with 
different  translucidity,  for  instance,  in  such  a 
way  that  the  separate  layers  are  made  from  mix- 
tures of  the  artificial  resin  or  of  artificial  resins 
with  different  contents  of  fibrous  material,  or 
from  mixtures  with  hardening  and/or  pigment- 
ing solid  substances.  The  composition  of  the 
various  layers  may  be  varied  gradually,  the  upper 
layers  containing  only  few  solid  substances,  the 
uppermost  layer  absolutely  free  of  such  admix- 
tures 
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The  invention  relates  to  a  process  of  producing 
low  molecular  condensation  products,  using 
formaldehyde  as  a  reacting  component.  It  is  an 
object  of  the  invention  to  produce  particularly 
those  organic  compounds  which  contain  3  car-  6 
bon  atoms  in  the  molecule,  such  as  hydacryl- 
aldehyde,  acrolein,  acrylic  acid,  propylene  glycol, 
glycerine,  allyl  alcoho,  propionic  adehyde,  pro- 
panol  etc. 

According  to  the  invention,  formaldehyde  is  10 
reacted  with  aliphatic  aldehydes  such  as  acetal- 
dehyde  in  the  presence  of  condensing  agents  and 
in  a  medium  which  does  not  contain  any  or  only 
small  quantities  of  water.   Instead  of  aliphatic 
aldehydes,  alcohols  or  esters  may  be  reacted  with  15 
formaldehyde  in  the  same  way,  also  derivatives 
of  these  compounds  may  be  used,  such  as  par- 
aldehyde, ethyl  alcohol,  methyl  alcohol,  or  mix- 
tures of  same,  ethers,  dimethyl  ether,  diethyl 
ether,  acetals,  dimethylformal,  diethylformal,  di-  20 
methylacetal.  Also  inorganic  or  organic  esters  of 
aliphatic  alcohols  are  well  suited  such  as  methyl 
formate,  ethyl  formate,  methyl  acetate,  halogen 
compounds  as  chlorethyl,  ethyl  bromide,  beta- 
chlorethyl  alcohol.  The  compounds  may  be  used  25 
in  the  form  of  their  mixtures  with  each  other. 

The  condensing  agent  which  is  used  according 
to  the  invention  is  preferably  an  alkaline  sub- 
stance, such  as  potassium  hydroxide,  calcium  hy- 
droxide, borax,  sodium  amide,  sodium  phosphate,  30 
sodium  acetate,  sodium  ethylate,  metallic  sodium, 
when  alcohols  are  present,  magnesium  oxide,  cal- 
cium oxide. 

We  prefer  to  apply  such  quantities  and  such 
an  alkalinity  of  the  condensing  agent  as  to  cause  35 
the  least  possible  quantities  of  undesirable  by 
products  such  as  resinous  substances,  e.  g.  triso- 
dium  phosphate  is  well  used  for  condensing  form- 
aldehyde with  acetaldehyde  according  to  the  in- 
vention.  When  reacting  mixtures  which  contain  40 
acetals  instead  of  acetaldehyde,  it  is  preferable  to 
do  that  in  the  presence  of  substances  which  are 
more  alkaline,  such  as  potassium  hydroxide.  In 
such  cases  it  may  be  useful  to  apply  acidic  con- 
densation agents  such  as  aluminum  chloride,  45 
phosphoric  acid,  sulfuric  acid,  beryllium  chloride, 
or  the  anhydrides  of  these  acids. 

As  mentioned  above,  when  carrying  through 
the  condensation  in  the  liquid  phase,  it  is  essen- 
tial that  the  reaction  mixture  contain  no  water  60 
or  only  small  quantities,  that  is  less  than  10%, 
of  water.  Care  is  to  be  taken  that  the  formalde- 
hyde which  is  to  be  reacted  is  as  free  from  water 
as  possible.  Thus  we  prefer  to  digest  usual  para- 
formaldehyde with  methyl  or  ethyl  alcohol  and  55 


after  filtering  from  the  undissolved  particles  to 
join  it  with  the  other  compounds  of  the  reaction. 
Instead  of  methyl  or  ethyl  alcohol,  there  are  also 
other  solvents  which  may  be  used  as  reaction 
media,  such  as  higher  boiling  alcohols,  esters, 
ketones,  phenol  ethers  etc.  By  using  such  higher 
boiling  solvents  or  diluent  agents  the  formation 
of  undesired  polymerisation  products  of  acrolein 
may  be  efficiently  avoided.  We  prefer  to  use  as 
solvents  especially  butane!,  glycerine,  butylace- 
tate,  glycerine  triacetate,  glycol  diacetate  etc. 
The  paraformaldehyde  may  be  used  in  its  known 
slightly  soluble  form.  In  order  to  dry  the  solu- 
tion of  paraformaldehyde  in  the  solvents  such  as 
alcohol,  the  solutions  to  be  used  may  be  pre- 
viously mixed  with  esters  or  hydrocarbons  and 
subsequently  subjected  to  a  distillation  whereby 
the  water  is  removed  in  the  form  of  an  azeotropic 
mixture.  Of  course,  the  water  may  be  eliminated 
also  by  chemical  agents  as  for  example,  by  means 
of  metallic  sodium.  We  also  use  successfully  so- 
lutions which  are  obtained  by  introducing  gas- 
eous formaldehyde  into  water-free  solvents  or 
diluent  agents  as  above  mentioned.  It  is  also 
possible  to  introduce  the  gaseous  formaldehyde 
immediaetly  into  the  reaction  mixture. 

When  carrying  through  the  invention,  we  use 
a  mixture  which  contains,  e.  g.  equimolecular 
quantities  of  the  reaction  compounds  and  only 
small  quantities  of  water.  When  adding  to  this 
mixture,  while  stirring,  several  percents  of  triso- 
dium  phosphate,  the  temperature  of  the  mixture 
rises  instantaneously  to  50-60°  C.  In  order  to 
regulate  the  course  of  the  reaction,  we  prefer 
to  add  the  acetaldehyde,  and  eventually  also  the 
catalyst,  portion  by  portion.  The  mixture  is  well 
stirred  for  several  hours  and  heaed  when  neces- 
sary. Thereafter  the  mixture  is  subjected  to 
a  fractionating  distillation.  When  starting  from 
acetaldehyde  and  formaldehyde  large  quantities 
of  acrolein  are  obtained,  whereas  by-products 
such  as  crotonaldehyde  are  formed  in  small 
quantities  only.  It  is  possible  to  vary  the  pro- 
portions of  the  reaction  components  such  as  of 
formaldehyde  and  acetaldehyde.  However,  it  is 
useful  to  avoid  a  large  excess  of  formaldehyde  so 
that  the  formation  of  higher  molecular  products 
like  pentaerythrite  may  not  be  favoured.  In 
most  cases  it  is  not  necessary  to  isolate  the  re- 
action products  such  as  acrolein  when  they  are 
to  be  transformed  into  other  valuable  sub- 
stances; c.  g.  the  reaction  product,  which  is 
formed  in  the  medium  containing  formaldehyde 
and  acetaldehyde,  is  advantageously  treated  by 
oxidizing  agents,  whereby  acrylic  acid  is  pro- 
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duced.  The  reaction  mixture  obtained  after  the 
reaction  has  been  completed  may  also  be  treated 
in  such  a  way  as  to  form  glycerine  from  acrolein, 
that  is,  by  a  directly  hydrating  process  or  by  add- 
ing halogen,  hydrolizing  and  finally  reducing  the 
glycerine  aldehyde  obtained  by  the  previous 
steps. 

In  most  cases  it  is  only  necesary  to  heat  weakly 
the  reaction  mixture,  as  the  temperatures  of  the 
reaction  are  in  most  cases  relatively  low,  that 
is.  below  the  boiling  point  of  the  liquid  reaction 
mixture.  If  the  temperatures  necessary  for  the 
reaction  are  high,  we  prefer  to  carry  through 
the  reaction  in  the  presence  of  one  of  the  above 
mentioned  high  boiling  solvents,  such  as  phenol 
ether. 

Higher  pressure,  especially  much  higher  than 
atmospheric  pressure,  may  be  applied.  We  pre- 
fer to  use  the  elevated  pressure  when  acetals  in- 
stead of  the  trialdehydes  are  to  be  reacted.  Be- 
sides that,  it  is  useful  to  apply  higher  tempera- 
tures or  higher  pressures  or  both  if  formaldehyde 
or  its  acetals  are  reacted  with  methyl  or  ethyl 
alcohol  or  their  esters  in  the  liquid  phase,  e.  g. 
we  heat  a  solution  of  formaldehyde  or  paraform- 
aldehyde or  formals  in  methyl  or  ethyl  alcohol, 
which  solution  contains  no  water  or  only  small 
quantities  of  water,  in  the  presence  of  condens- 
ing agents  such  as  calcium  hydroxide,  barium 
hydroxide  or  sodium  methylate,  at  a  pressure 
of  several  atmospheres.  Higher  boiling  solvents 
or  diluents  may  be  present.  Advantageously  we 
add  to  the  reaction  mixture  also  dehydrogenating 
catalysts  such  as  copper,  nickel,  iron,  etc. 

The  reaction  is  generally  not  stopped  until  the 
quantity  of  the  unsaturated  compounds,  which 
absorb  bromine,  is  found  to  have  reached  an  opti- 
mum point.  In  order  to  avoid  the  formation  of 
undesirable  by  products,  we  often  prefer  to  stop 
the  reaction  before  this  point,  which  measure 
may  be  favourably  influenced  by  rapidly  cooling 
and  neutralizing  the  catalyst. 

As  we  have  further  found,  it  is  possible  to 
react  formaldehyde  with  alcohols,  aldehydes,  ke- 
tones, esters  or  ethers  in  the  vapor  state,  whereby 
low  molecular  condensation  products  are  formed, 
e.  g.  formaldehyde  and  acetaldehyde  react  in 
yielding  hydracrylaldehyde,  which  is  easily  trans- 
formed into  acrolein.  The  same  result  is  obtained 
when  passing  formaldehyde  with  paraldehyde  or 
with  aldehyde  or  acetals  of  the  acetaldehyde  or 
the  isomers  of  the  acetaldehyde  such  as  ethylene 
oxide  at  elevated  temperatures  over  catalysts. 
Instead  of  acetaldehyde,  also  the  homologues,  as 
propionaldehyde,  butyraldehyde,  etc.,  may  be 
used.  The  ketones  react  in  the  same  way  as  the 
aldehydes,  first  forming  the  corresponding 
methylol  compounds.  Instead  of  formaldehyde 
the  acetals  such  as  dimethylformal  may  enter 
the  reaction,  according  to  the  invention.  When 
carrying  through  the  reaction  in  the  vapor  phase, 
water  may  be  present,  so  that  ordinary  aqueous 
commercial  formaldehyde  may  be  used  as  a  start- 
ing material.  In  certain  cases,  especially  in  order 
to  avoid  the  Cannizzaro  reaction  we  prefer  to 
use  a  reaction  medium  containing  no  water  or 
only  small  quantities  of  water.  In  this  way  para- 
formaldehyde or  slightly  soluble  paraformalde- 
hyde may  be  dissolved  in  acetaldehyde  or  paral- 
dehyde or  even  in  methyl  alcohol  or  ethyl  alco- 
hol, and  these  mixtures  may  be  vaporized  and 
then  reacted  at  higher  temperatures,  according 
to  the  invention.  It  is  not  necessary  that  the 
reaction  mixture  be  completely  homogenous,  e.  g. 
paraformaldehyde  may  be  immediately  vapor- 


ized in  mixture  with  the  other  reaction  compo- 
nents and  then  treated  in  the  manner  described 
above.  The  reaction  which  takes  place  in  the 
vapor  state  is  not  dependent  upon  the  presence 

5  of  a  catalyst,  but  by  means  of  catalysts  higher 
yields  are  obtained.  Generally  also  catalysts  are 
to  be  used  which  have  a  condensing  or  a  de- 
hydrating effect,  such  as  alkaline  substances  like 
magnesium  oxide,  alumina,  zinc  oxide,  calcium 

10  oxide,  beryllium  oxide,  sodium  carbonate,  and 
alkaline  phosphates,  or  also  acidic  condensing 
agents  like  silica  gel,  aluminum  phosphate,  boron 
phosphate,  and  phosphoric  acid  on  carriers  like 
activated  carbon,  or  even  gaseous  catalysts,  such 

15  as  phosphorus  oxychloride,  titanium  dioxide, 
tungstic  acid,  molybdic  acid,  etc.  Also  mixtures 
or  other  compounds  of  these  catalysts  may  be 
used.  We  prefer  to  combine  with  these  catalysts 
also  those  substances  which  have  a  dehydrating 

20  action,  such  as  copper,  nickel,  iron  or  their  oxides, 
etc.  Also  inert  gases  or  gaseous  diluents  such 
as  carbon  dioxide,  nitrogen,  etc.,  may  be  present 
during  the  reaction.  Thus  the  acrolein  formed 
by  the  reaction  is  prevented  from  being  de- 

25  stroyed.  We  obtain  the  same  effect  when  pass- 
ing the  reaction  mixture  over  catalysts  with  rela- 
tively high  velocity,  which  is  very  useful  if  very 
strong  conditions  such  as  highly  active  catalysts, 
high  temperatures,   or  elevated  pressure  are 

30  applied. 

Advantageausly  the  reaction  takes  place  under 
decreased  pressure,  that  is,  in  vacuo,  because  in 
this  way  the  formation  of  by  products  is  pre- 
vented.  When  carrying  through  the  process  in 

35  vacuo,  even  the  hydroxyl  containing  methylol 
compounds  which  are  the  primary  products  of 
the  reaction  may  be  isolated. 

We  have  found  that  polymerisation  processes 
are  inhibited  if  the  reaction  mixtures  are  cooled, 

40  immediately  after  they  have  left  the  reaction 
chamber.  It  is  also  desirable  to  add  inert  dilu- 
ent agents  to  the  reaction  mixture  before  or 
alter  the  reaction.  These  diluent  agents  may 
be  higher  molecular  hydrocarbons  and,  in  sev- 
eral cases,  water  too.  The  temperature  of  the 
reaction  may  vary  within  wide  limits.  At  any 
event,  the  temperature  must  be  sufficiently  high 
so  as  to  prevent  the  components  from  condens- 
ing on  the  catalyst,  but  not  so  high  as  to  cause 

50  undesirable  decomposition.  We  prefer  to  use 
temperatures  between  150-400°. 

The  present  invention  is  shown  by  the  follow- 
ing example: 

Example 

55  An  aqueous  solution  of  about  30%  formalde- 
hyde is  vaporized,  together  with  about  the  equi- 
molecular  quantity  of  acetaldehyde.  The  vapor- 
ous mixture  is  passed  over  alumina  at  tempera- 
tures between  about  260°  and  about  300°  C.  In 

60  the  reaction  mixture  acrolein  is  obtained  in  a 
yield  of  about  50%  of  the  theoretical  yield.  By 
the  measures  mentioned  above,  the  yield  of  acro- 
lein may  be  increased. 

According  to  the  conditions  of  the  reaction, 

65  the  reaction  product  contains  hydracrylaldehyde, 
dimethylol-acetaldehyde,  glycerine,  glycol,  pro- 
xylene  glycol,  acetol,  butanol,  or  unsaturated 
compounds,  such  as  acrolein,  vinyl  acetol  and  the 
like.  The  products  may  be  isolated  from  the  reac- 

70  tion  mixture  by  fractional  distillation  or  by  ex- 
traction. It  is  also  possible  to  treat  the  reaction 
mixture  without  isolating  the  different  products, 
in  order  to  transform  these  products  into  other 
valuable  substances,  e.  g.  a  reaction  product  which 

75  contains  principally  acrolein  may  be  subjected  to 
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an  oxidizing  process  whereby  crotonic  acid  or 
crotonic  esters  are  obtained.  The  reaction  mix- 
ture may  also  be  treated  to  form  glycerine  di- 
rectly. 

Although  the  invention  has  been  described  in 
connection  with  a  preferred  embodiment,  it  will 
be  observed  that  variations  may  be  resorted  to 


and  are  within  the  purview  of  the  appended 
claims. 

The  present  application  is  a  division  of  our 
co-pending  application  Ser.  No.  197,374,  filed 
5  March  22,  1938. 
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My  invention  relates  to  an  improvement  in 
carrying  out  the  wet  mechanical  separation  of 
raw  materials  by  contrivances  or  processes  re- 
spectively which  utilize  for  the  separation  the 
differences  in  the  specific  gravity  of  the  com- 
ponents of  such  materials.  Such  improvement 
refers  particularly  to  the  process  of  separation 
which  is  carried  out  in  jigs,  in  launder  washers, 
by  means  of  vertical  stream  washers  or  by  the  so- 
called  sink  and  float  process. 

I  have  found  that  considerable  advantage  can 
be  obtained  when  the  above  mentioned  separa- 
tion processes  are  carried  out  in  the  presence  of 
substances  which  are  known  in  flotation  processes 
as  "collectors"  and  which  are  capable  of  pro- 
ducing a  selective  flocculation  of  the  specific 
lighter  components  of  the  material  to  be  treated. 

As  regards  the  kind  and  quantity  of  the  "col- 
lector" substance  or  substances  to  be  added  in 
accordance  with  my  invention  this  depends  in 
general  upon  the  kind  or  the  composition  of  the 
material  to  be  treated.  I  have  found,  for  in- 
stance, that  for  the  treatment  of  ores  such  ad- 
ditional substances  come  into  consideration  as 
xanthates,  eucalyptus  oil  or  oleic  acid.  For  the 
treatment  of  coal  tar  oils  or  pine  oil  may  be 
applied  whilst  for  other  materials  fatty  acids, 
soaps,  esters  of  fatty  acids,  sulfonated  fatty  acids 
and  sulfonated  higher  aliphatic  alcohols  may  be 
utilised.  With  special  advantage  such  substances 
are  utilised  which  are  capable  of  effecting  or  fa- 
cilitating the  adherence  of  gas  bubbles  to  the 
single  flocculated  particles  of  those  components 
of  the  material  which  are  specifically  lighter. 

The  action  of  the  said  additional  substances 
may  consist  therein  that  the  specifically  lighter 
components  become  hydrophobic  in  character  by 
the  flocculation  or  that  they  are  charged  with 
little  gas  bubbles,  especially  air  bubbles.  This 
latter  action  can  be  improved,  as  I  have  found, 
by  providing  for  the  presence  of  gases  such  as  air 
in  the  liquid  separating  agent.  Preferably  con- 
siderable quantities  of  the  gas  should  be  present 
in  the  liquid  or  aqueous  separating  agent.  This 
can  be  attained,  for  instance,  by  introducing 
gases  such  as  air  either  continuously  or  discon- 
tinuously  into  the  separating  agent,  for  which 
inter  alia  water  may  be  used. 
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Furthermore,  in  carrying  out  the  process  ac- 
cording to  my  invention  I  have  found  it  advan- 
tageous when  applying  the  additional  substances 
that  the  formed  flocks  or  the  flocculated  com- 
plexes mixed  with  gas  bubbles  should  not  be  de- 
stroyed or  that  they  should  always  be  re-formed. 
For  instance,  I  have  found  it  advantageous  when 
using  jigs  to  keep  the  jig  water  in  uniform  move- 
ment by  suitably  adapting  the  number  of  revo- 
lutions and  the  lifting  distances,  or  by  a  combi- 
nation of  both  measures.  The  working  condi- 
tions which  are  most  favourable  in  each  single 
instance  can  easily  be  ascertained  by  carrying 
out  some  preliminary  experiments  on  a  small 
scale. 

By  working  according  to  my  invention  in  the 
presence  of  the  said  additional  auxiliary  sub- 
stances an  improvement  of  the  results  hitherto 
obtained  is  effected.  This  improvement  may  be 
due  to  the  fact  that  the  addition  of  the  auxiliary 
substances  increases  the  efficacious  difference  in 
the  specific  gravity  of  the  components  to  be  sep- 
arated. In  the  "sink  and  float"  separating  proc- 
esses which  work  as  is  known  with  the  aid  of 
homogeneous  or  inhornogeneous  stable  or  in- 
stable liquids  or  emulsions  of  higher  specific 
gravity  the  application  of  substances  according 
to  my  invention,  in  addition,  results  in  the  ad- 
vantage that  the  higher  viscosity  which  is  often 
connected  with  the  higher  specific  gravity  does 
not  show  an  effect  towards  the  fine  particles  and, 
in  consequence  thereof,  the  separation  even  of 
the  finer  grain  sizes  may  be  carried  out  more 
quickly  and  readily. 

The  process  according  to  my  invention  may  be 
applied  to  all  kinds  of  separators,  the  components 
of  which  show  differences  in  the  specific  gravity 
either  per  se  or  after  some  suitable  preliminary 
treatment.  I  have  found  that  my  invention  is 
especially  adapted  for  the  separation  of  ores, 
coals,  other  mineral  substances  as  well  as  salts 
and  finely  grained  chemical  substances. 

I  prefer  to  use  jigs  of  the  pan-American  jig 
kind  such  as  are  recently  used  with  the  crushing 
circulation  in  the  flotation  of  gold. 

AUGUST  GOETTE. 
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My  invention  relates  to  a  process  for  the  flota- 
tion of  fluor  spar. 

For  the  flotation  of  fluor  spar  which  in  gen- 
eral has  the  purpose  to  obtain  as  clean  a  concen- 
trate of  fluor  spar  as  possible  and  to  remove  the  5 
natural  materials  accompanying  this  mineral  such 
as  quartz,  heavy  spar,  sulfides  and  iron  com- 
pounds, preferably  such  substances  as  oleic  acid 
and  its  esters,  pine  oil,  sulfonated  aliphatic  acids, 
tar  oils  and  the  like  have  been  utilised.  10 

Detailed  experiments  have  shown  that  the  flo- 
tation of  fluor  spar  can  be  effected  in  a  particu- 
larly good  manner  by  using  as  flotation  agent  a 
mixture  of  sulfonated  aliphatic  hydroxy  acids 
with  sulfonated  higher  alcohols.  15 

Sulfonated  hydroxy  acids  of  the  aliphatic  se- 
ries are,  for  instance,  sulfonated  ricinoleic  acid 
or  its  esters.  With  advantage  such  commercial 
products  come  into  consideration  as  are  used  in 
the  textile  industry  under  the  trade  name  "Tur-  20 
key  red  oil." 

As  higher  aliphatic  alcohols  such  alcohols  as 
heptadecyl  alcohol,  cetyl  alcohol  and  the  like  may 
be  used.  Here  again  the  commercial  products 
may  be  used  with  advantage,  for  instance,  such  25 
which  consist  in  or  contain  as  main  constituents 
higher  aliphatic  alcohols,  especially  such,  which 
are  utilized  in  the  textile  industry.  Instead  of 
or  in  addition  to  sulfonated  aliphatic  alcohols 
substances  of,  for  example,  nearly  the  same  chem-  30 
ical  and  physical  structure  as  the  textile  auxil- 
iary means,  known  by  the  trade-mark  "Igepal" 
may  be  used. 

The  mixtures  according  to  my  invention  are 
preferably  composed  in  such  a  manner  that  they  35 
consist  mainly  in  sulfonated  hydroxy  acids.  In 
general,  mixtures  which  contain  about  80  to  99% 
of  sulfonated  hydroxy  acids  and  about  1  to  20% 
of  sulfonated  aliphatic  alcohols  may  be  used  with 
advantage.  The  composition  of  the  mixture  de-  40 
pends  to  a  certain  degree  on  the  components  of 
the  material  to  be  separated  its  proportions  in 
quantity  and  in  some  cases  also  upon  the  prop- 
erties of  the  water  utilized  in  the  flotation. 


In  certain  cases  other  proportions  in  the  com- 
position of  the  mixture  may  come  into  consider- 
ation. The  optimal  proportions  of  the  mixture 
can  easily  be  ascertained  by  preliminary  experi- 
ments carried  out  on  a  small  scale. 

The  application  of  the  flotation  agent  accord- 
ing to  my  invention  offers  the  advantage  that  the 
flotation  is  effected  more  speedily  and  more  thor- 
oughly than  by  application  of  the  hitherto  known 
means  for  carrying  out  the  flotation  of  fluor  spar. 
By  the  use  of  equal  amounts  of  chemicals  the 
working  according  to  my  invention  may  be  ef- 
fected within  a  limited  time  with  greater  yields 
in  fluor  spar  concentrates  than  by  the  hitherto 
known  processes.  Furthermore,  the  flotation 
agents  according  to  my  invention  have  the  ad- 
vantage that  they  are  readily  soluble  in  water 
so  that  they  can  be  uniformly  and  completely 
distributed  therein  and  in  consequence  thereof 
may  also  be  dosed. 

The  flotation  of  fluor  spar  according  to  my 
invention  is  preferably  effected  at  elevated  tem- 
peratures such  as,  for  instance,  at  about  30  to 
50°  C.  The  carrying  out  of  the  process  at  ele- 
vated temperatures  permits  in  certain  cases  also 
a  reduction  of  the  quantity  of  the  flotation  agent 
to  be  applied.  With  multi  step  working  the  proc- 
ess can,  if  desired,  be  carried  out  in  such  a  way 
that  one  step  or  a  few  steps  only  are  effected  at 
higher  temperatures.  My  invention  can  also  be 
applied  with  advantage  to  a  combination  of  the 
use  of  separating  tables  and  flotation.  In  this 
case,  I  proceed,  for  instance,  in  such  a  manner 
that  the  raw  material  mixed  with  water  is  stirred 
with  the  mixture  of  the  flotation  agents  accord- 
ing to  my  invention  and  the  aqueous  mixture 
treated  with  the  flotation  agent  is  subjected  sub- 
sequently in  the  ordinary  way  to  the  separation 
on  the  separating  table.  In  this  way  it  is  pos- 
sible to  obtain  a  perfect  separation  even  of  such 
grain  sizes  which  can  not  be  treated  by  means 
of  the  generally  used  flotation  agents. 

AUGUST  GOETTE. 
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This  invention  relates  to  the  manufacture  of 
extracting  aliphatic  acids,  especially  acetic  acid. 

It  is  known  to  recover  aliphatic  acids  by  ex- 
tracting in  the  counter  current  an  aqueous  so- 
lution thereof  in  columns  provided  with  filling 
material,  like  Raschig  rings,  and  by  the  aid  of 
organic  liquids,  like  ethyl-acetate. 

According  to  my  pending  application  Ser.  No. 
173,949  the  aqueous  liquid  and  the  extraction 
liquid  are  passed  through  the  apparatus  with 
linear  velocities  which  are  generally  greater  than 
0.2  cm  pro  sec.  related  to  the  total  gross  section 
of  the  column.  To  obtain  the  maximum  extrac- 
tion effect  it  was  necessary  to  adjust  the  column 
to  the  desired  through-put.  When  this  through- 
put was  lowered,  the  amount  of  acid  in  the  aque- 
ous wastes  increased  greatly  and  therefore  the 
efficiency  of  the  apparatus  was  undesirably  de- 
creased. On  the  other  hand,  when  surpassing 
the  upper  limit  of  velocity  the  extraction  effect 
was  likewise  decreased. 

According  to  my  invention  it  is  possible  to  ob- 
tain excellent  yields  of  extraction  when  work- 
ing with  different  throughputs,  only  by  reg- 
ulating the  height  of  the  two  liquid  phases  with- 
in the  column.  Therefore,  when  changing  the 
throughput  of  liquids  through  the  extraction  col- 
umn the  level  between  the  aqueous  layer  and  the 
layer  of  extraction  liquid,  e.  g.  ethyl-acetate  to 
such  a  degree,  until  the  aqueous  wastes  contain 
only  minimum  amounts  of  acid.  This  favour- 
able level  is  then  maintained  in  a  constant  height 
as  far  as  the  throughput  does  not  considerably 
alter. 

The  present  invention  is  based  on  the  new  and 
surprising  fact  that  the  extraction  effect  depends 
not  only  from  the  diameter  of  the  column  but 
also  from  the  height  of  the  level  between  the  two 
liquid  phases  within  the  column.  Generally 
speaking,  decreasing  throughputs  of  the  liquids 
require  that  the  layer  of  that  liquid  is  increased 
which  is  fed  through  the  apparatus  with  the 
greater  throughput.  It  is  also  necessary  to  in- 
crease the  throughput  of  ethyl-acetate  to  an  un- 
economical degree.  It  was  hitherto  usual  to 
maintain  the  aqueous  layer  at  a  certain  height 
without  respect  to  the  desired  throughput  of  liq- 
uids through  the  apparatus. 

According  to  the  present  invention  the  extrac- 
tion column  is  provided  with  devices  indicating 
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the  level  between  the  2  liquids  within  the  column 
reaching  frcm  the  bottom  to  the  top  thereof.  In 
that  way  it  is  possible  to  control  the  layers  at 
any  point  in  the  interior  of  the  column. 

Hitherto  it  was  usual  to  extract  diluted  acetic 
acid  with  ethyl-acetate  in  such  a  manner  that 
the  aqueous  layer  was  only  restricted  to  the  lower 
part  of  the  column,  that  is  the  part  which  was 
not  filled  with  any  filling  material. 

According  to  my  invention,  especially  when 
lowering  the  throughput  of  the  diluted  acid  the 
height  level  between  acid  and  ester  is  increased 
into  the  space  which  is  filled  with  filling  material 
or  even  near  the  top  of  the  extraction  column. 

Example 

The  column  which  was  used,  had  a  diameter 
of  1040  mm,  a  height  of  10  m  and  was  provided 
with  cylindrical  filling  brdies  of  maximum  35 
mm  diameter.  Into  this  column  4000  liters  aque- 
ous acetic  acid  of  17%  and  1200  liters  of  ethyl- 
acetate  were  fed  in  the  counter  current  in  such 
a  way  that  the  layers  of  aqueous  acid  and  ester 
were  in  the  proport'on  of  1:9  and  whereby  the 
aqueous  layer  was  beneath  the  zone  of  filling 
bodies.  The  contents  of  acid  in  the  aqueous 
wastes  was  0.06-0.08%,  that  is  the  yield  of  ex- 
traction, amour  ted  to  99,3%.  By  exchanging 
the  throughput  of  the  above  maintained  diluted 
acetic  acid  to  2000  liters  and  in  similar  way  to 
6000  liters  ethyl-acetate  in  the  same  apparatus 
the  amount  of  acid  in  the  aqueous  wastes  was 
increased  over  1%.  The  extraction  yield  was 
therefor  decreased  to  ca.  94%.  When  increasing 
the  level  between  the  two  liquids  in  the  column 
to  such  a  degree  that  the  layers  of  the  aqueous 
liquid  and  the  upper  layer  of  ester  were  in  the 
proportion  of  3:1,  and  whereby  the  level  was 
now  within  the  zone  of  filling  bodies  the  amount 
of  acid  in  the  aqueous  wastes  decreased  below 
0.1%,  according  to  an  extraction  effect  of  99.0- 
99.5%.  This  proportion  between  the  two  levels, 
which  may  in  every  case  easily  be  obtained  by 
controlling  the  acid  amount  in  the  aqueous 
wastes,  is  substantially  maintained  inasmuch  as 
the  throughput  of  liquids  does  not  greatly  alter. 

The  above  described  process  may  in  similar 
way  be  performed  when  extracting  other  ali- 
phatic acids  with  known  organic  solvents. 

MAX  WEIMANN. 
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My  invention  relates  to  the  extermination  of 
animal  pest-life  of  the  most  varied  kinds,  for 
instance,  of  warm-blooded  obnoxious  animals  and 
insects,  respectively. 

According  to  my  invention  halogenated  nitriles, 
such  as  for  instance,  trichloracetonitrile  or  tri- 
chlorpropionitrile,  are  extraordinarily  well  suited 
for  this  purpose. 

Detailed  experiments  have  shown  that  the 
above-mentioned  substances,  have  shown  that 
the  above-mentioned  substances,  especially  the 
chlorinated  nitriles  give  surprisingly  good  effects. 
At  the  same  time  the  danger  of  a  harmful  in- 
fluence on  human  beings  is  considerably  lessened 
by  the  fact  that  the  presence  of  only  small  quan- 
tities of  these  substances  causes  already  a  strong 
irritation  of  the  eyes  but  without  doing  any  real 
harm.  On  the  other  hand  this  irritating  effects 
has  the  advantage  of  driving  out  the  vermin  from 
their  holes  or  hiding  places  respectively  and  this 
already  with  the  slightest  traces  of  the  above 
mentioned  substances.  In  consequence  thereof 
the  vermin  is  exposed  in  the  open  to  the  full  in- 
fleunce  (effect)  of  the  exterminating  agent  and 
killed  very  easily.  With  warm-blooded  animals, 
for  instance,  rats,  the  irritating  effect  has  the 
further  advantage  that  these  animals  do  not 
perish  in  their  hiding  places,  but  come  out  before 
and  consequently  may  be  carried  away  easily 
after  the  extermination. 

The  distribution  of  the  exterminating  sub- 
stances or  their  vapors  in  the  rooms  to  be  treated 
may  be  carried  into  effect  in  a  known  manner,  for 
instance,  by  exposmg  the  substances  in  vessels  or 
by  spilling  them  with  the  aid  of  suitable  devices, 
or  in  any  other  suitable  way. 

The  substances  according  to  my  invention  may 
be  used  either  alone  or  in  mixture  with  other 
substances  which  may  be  likewise  efficient 
or    not.    Liquid    substances    or    their  mix- 


tures with  other  substances  with  insecticidal 
effect  or  not,  may  be  utilized  advantageously  after 
a  well  known  manner  by  absorption  in  suitable 
carriers,  as  for  instance,  wood-pulp,  kieselguhr. 

5  As  the  above  mentioned  substances  do  not  tend 
to  chemical  conversion  neither  with  the  materials 
to  be  treated  nor  with  the  other  substances  for 
instance,  metals,  which  may  come  into  contact 
with  the  exterminating  means  or  their  vapors,  no 

10  damage  will  occur  in  this  respect. 

In  carrying  out  my  invention  it  has  been  found 
especially  advantageous  to  use  halogenated  ni- 
triles in  combination  with  other  low  boiling  in- 
secticides, as  for  instance,  cyanogen  chloride, 

15  ethylene  oxide,  methyl  bromide,  methyl  iodide  or 
the  like.  The  substances  according  to  my  in- 
vention are  especially  suited  for  this  purpose  as 
they  are  able  to  mix  with  low  boiling  insecticides 
to  a  very  considerable  extent. 

20  Exhaustive  experiments  have  shown  that 
mixtures  of  halogenated  nitriles,  such  as  tri- 
chloracetonitrile, with  methyl  bromide  provide 
particularly  valuable  insecticidal  properties. 
Thereby  it  has  been  found  that  effects  may  be 

25  attained  which  surpass  considerably  the  expected 
effects  based  on  the  efficiency  of  the  single  com- 
ponents. Experiments  with  Tiibolium  confusum 
have  shown  that  for  a  certain  effect  only  two- 
thirds  of  the  quantity  of  mixture  were  neces- 

30  sary  which  theoretically  were  calculated  from  the 
single  effect  of  the  components. 

Exellent  effects  may  be  obtained,  for  instance, 
with  a  mixture  of  40  parts  of  weight  of  methyl 
bromide  with  60  parts  of  weight  tri-chloraceto- 

35  nitril.  whereby  100  parts  of  weight  of  this  liquid 
mixture,  for  instance,  may  be  absorbed  in  100  to 
120  parts  of  weight  kiseleguhr  or  40  to  50  parts 
of  weight  wood-pulp. 

GERHARD  PETERS. 
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This  invention  relates  to  a  method  of  increas- 
ing the  knock-proof  of  benzine  hydrocarbons  and 
to  benzine  hydrocarbons  having  a  corresponding- 
ly increased  knock-proof. 

It  is  known  to  liberate  benzine  hydrocarbons, 
with  the  aid  of  fuller's  earths  and  other  sub- 
stances having  a  large  inner  surface,  of  impuri- 
ties which  tend  to  the  formation  of  resinous  sub- 
stances. This  refining  process,  which  is  mostly 
intended  to  replace  the  hitherto  usual  treatment 
with  sulfuric  acid,  is  carried  out  at  relatively  low 
temperatures  of  about  100-150°  C.  if  normal 
pressure  is  employed  and  the  hydrocarbons  are 
treated  in  liquid  phase.  Higher  temperatures 
were  not  employed,  since  under  these  conditions 
the  purifying  efficacy  of  the  fuller's  earth  does 
not  appear  or  drops  too  rapidly. 

We  have  now  discovered  that  fuller's  earths, 
more  particularly  those  activated  by  a  treatment 
with  an  acid  or  containing  small  additions  of 
aluminium  chloride  or  polymerising  catalysts  of 
similar  effect,  such  as  zinc  chloride,  boron  fluor- 
ide, phosphoric  acid  or  iron  chloride,  are  capable 
of  materially  increasing  the  knock-proof,  if 
higher  temperatures  are  used.  Instead  of  fuller's 
earths  other  natural  substances  of  large  surface 
which  contain  silica  or  even  silica  gel  or  alumina 
may  be  employed. 

With  the  aid  of  this  new  process  the  most  vari- 
ous hydrocarbons  may  successfully  be  treated,  for 
instance  cracked  benzines  obtained  from  natural 
or  synthetic  hydrocarbons,  benzines  obtained  by 
a  polymerisation  or  benzines  extracted  from  hy- 
diocarbon  gases  by  activated  coal.  The  process 
is  on  principle  designed  for  hydrocarbon  mix- 
tures which  contain  aliphatic  defines  with 
straight  chains.  It  is  more  particularly  suitable 
for  the  treatment  of  hydrocarbons  produced  by 
the  catalytic  conversion  of  carbon  monoxide  and 
hydrogen.  In  this  case  the  application  of  our 
new  method  is  of  great  importance  and  its  suc- 
cess very  surprising,  since  the  synthetic  benzines 
produced  by  such  a  conversion,  for  instance  ac- 
cording to  the  method  of  Fischer  and  Tropsch, 
mostly  show  a  too  low  octane  number.  The 
process  is  of  course  not  required  for  purely  aro- 
matic hydrocarbons  since  these  substances  pos- 
sess already  a  satisfactory  knock-proof. 

The  manner  in  which  our  new  process  may  be 
carried  out  will  now  be  illustrated  more  in  detail 
by  some  examples  which  are  not  intended,  how- 
ever, to  limit  the  scope  of  our  invention  in  any 
way. 

Example  1. — A  primary  benzine,  which  has 
been  obtained  by  absorption  with  activated  coal 


10 


15 


20 


25 


40 


4.) 


50 


from  hydrocarbon  gases  resulting  in  a  catalytic 
conversion  of  carbon  monoxide  with  hydrogen 
under  a  pressure  of  7  atms.  at  a  temperature  of 
about  190°  C,  and  which  showed  a  specific  weight 
of  0.692  and  an  octane  number  of  40  was  passed 
at  a  temperature  of  180-200°  C.  in  a  quantity  of 
30  liters  hourly  over  100  kgs.  of  fuller's  earth  acti- 
vated by  hydrochloric  acid.  The  content  in  de- 
fines of  the  starting  material  amounted  to  41%. 
A  benzine  clear  as  water  was  obtained  as  end 
product  which  showed  the  same  density  of  0.692 
and  an  octane  number  of  54. 

By  "primary  benzine"  we  mean  benzines  which 
have  been  recovered  by  physical  methods,  for  in- 
stance by  a  distillation  or  a  stabilization,  from 
the  material  indicated. 

Example  2. — A  stabilized  primary  benzine  re- 
covered by  a  hydrogenation  of  carbon  monoxide 
under  normal  pressure  at  190°  C.  was  used  as 
starting  material.  It  showed  a  density  of  0.691 
and  an  octane  number  of  44,  while  it  started 
boiling  at  35-40°  C.  and  had  a  boiling  limit  of 
200°  C.  This  material  was  passed  at  180-200°  C. 
with  a  velocity  of  hourly  40  liters  in  contact  with 
100  kgs.  of  an  activated  fuller's  earth.  An  end 
product  clear  as  water  with  an  octane  number 
of  51  was  obtained  in  continuous  operation. 

Example  3. — A  cracked  benzine  recovered  from 
those  primary  products  of  a  hydrogenation  of 
carbon  monoxide,  which  boiled  between  200  and 
233°  C,  by  a  thermic  cracking  treatment  carried 
out  under  a  pressure  of  8  atms.  at  about  520°  C. 
with  a  cracking  period  of  about  half  a  minute 
was  used  as  starting  material.  This  cracked  ben- 
zine had  a  density  of  0.720  and  an  octane  num- 
ber of  58,  it  had  a  light  yellow  color  and  con- 
tained about  80%  defines.  50  liters  of  this 
cracked  benzine  were  hourly  led  at  300°  C.  over 
100  kgs.  of  fuller's  earth  activated  by  sulfuric 
acid.  A  benzine  clear  as  water  and  having  an 
octane  number  of  78  was  obtained  as  end  product. 

Example  4. — As  starting  material  served  a  ben- 
zine obtained  similarly  as  explained  with  refer- 
ence to  Example  3  by  the  cracking  of  primary 
products  obtained  in  a  benzine  synthesis  accord- 
ing to  Fischer  and  Tropsch.  This  benzine  showed 
a  light  yellow  color,  a  specific  weight  of  0.724  and 
an  octane  number  of  61.5.  The  cracked  benzine 
was  passed  at  a  temperature  of  180-200°  C.  in  a 
quantity  of  hourly  25  liters  over  100  kgs.  of  a 
silica  gel  to  which  some  aluminium  chloride  was 
added.  A  product  clear  as  water  was  obtained 
which  possessed  an  octane  number  of  73.5. 

Example  5. — A  cracked  benzine  which  showed 
an  upper  boiling  limit  of  200°  C.  and  which  con- 
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tained  70%  olefines  was  treated  at  250°  C.  with 
an  activated  fuller's  earth  recovered  from  Ba- 
varian bleaching  clays  by  means  of  sulfuric  acid. 
The  octane  number  was  thus  improved  from  65 
to  77.  After  some  time  the  capability  of  the 
fuller's  earth  to  increase  the  octane  number 
dropped  so  that  the  octane  number  of  the  start- 
ing material  was  increased  only  to  about  70  when 
about  100  kgs.  of  the  cracked  benzine  had  been 
treated  per  kilogram  of  the  fuller's  earth. 

Example  6. — A  cracked  benzine  obtained  in  a 
similar  manner  as  the  starting  material  men- 
tioned in  Example  4  was  treated  at  200°  C.  with 
silica  gel.  An  end  product  clear  as  water  having 
a  specific  weight  of  0.725  and  an  octane  number 
of  70  was  obtained. 

Example  7. — A  gas  oil  fraction  of  the  primary 
products  of  the  synthesis  of  benzine  from  carbon 
monoxide  and  hydrogen,  which  had  a  boiling 
range  of  200-330°  C.  was  cracked  under  gentle 
conditions,  viz.  in  a  pipe  furnace  under  a  pres- 
sure of  about  8  atms.  above  normal  and  at  a 
temperature  of  520°  C.  in  such  manner  that  the 
material  remained  for  30  seconds  in  the  reaction 
zone.  A  benzine  of  the  specific  weight  of  7.20 
which  contained  preponderably  mono-olefines 
and  possessed  an  upper  boiling  limit  of  200°  C. 
and  an  octane  value  of  58,  was  obtained  in  a 
yield  of  75%.  This  cracking  benzine  was  treated 
at  250-400°  C.  with  fuller's  earth.  The  octane 
number  was  thereby  increased  to  about  78,  while 
only  about  25%  were  converted  into  gases,  i.  e. 
into  products  which  were  gaseous  under  normal 
conditions  of  temperatures  (20°  C.)  and  pressure. 
When  the  same  gas  oil  fraction  was  cracked  under 
severe  conditions,  for  instance  under  a  pressure 
of  8  atms.  above  normal,  at  540°  C.  and  with  a 
reaction  period  of  300  seconds,  the  yield  amount- 
ed only  to  65%,  while  35%  were  converted  into 
gases. 

The  following  general  conditions  of  operation 
may  be  given,  which  show  the  manner  in  which 
our  invention  can  be  put  into  practice. 

The  highest  value  is  approximately  attained 
when  about  50-60  kgs.  benzine  have  passed  one 
kg.  of  the  fuller's  earth  or  the  other  active  mate- 
rial employed.  When  about  100  kgs.  benzine 
have  passed  1  kg.  fuller's  earth,  we  may  attain 
about  40%  of  the  highest  value.  These  figures 
show  approximately  in  which  manner  the  effi- 
cacy of  the  fuller's  earths  drops  in  the  course  of 
the  operation. 

The  treatment  with  fuller's  earth  for  the  im- 
provement of  the  octane  number  may  also  be  car- 
ried out  at  temperatures  which  exceed  the  tem- 
perature limits  mentioned  in  the  examples  given 
above. 

The  operating  temperature  will  advantageous- 
ly be  increased  more  particularly  when  the  effect 
of  the  fuller's  earth  used  with  respect  to  the  im- 
provement of  the  octane  number  diminishes. 
Temperatures  of  300-400°  C.  may  be  employed 
after  a  more  extended  use  of  the  fuller's  earth. 

It  is  advantageous  to  perform  the  increase  of 
temperature  which  is  required  by  the  drop  of  the 
effect  of  the  fuller's  earth  in  improving  the  octane 
number,  only  gradually  and  from  batch  to  batch. 
In  this  case  no  cracking  worth  speaking  of  occurs 
nor  is  any  remarkable  quantity  of  the  material 
lost  by  the  formation  of  gases.  If  the  tempera- 
ture is  increased  too  rapidly,  the  fuller's  earth 
would  have  so  high  an  activity  in  the  individual 
treating  stages  that  a  substantial  part  of  the 
hydrocarbons  would  be  cracked  so  that  a  large 
quantity  of  hydrocarbons  would  be  formed  which 


are  gaseous  under  normal  conditions  of  tempera- 
ture and  pressure. 

Even  if  the  operating  temperature  is  increased 
only  slowly  and  carefully,  it  cannot  always  be 
-  avoided  with  certainty  that  the  benzines  recov- 
ered in  the  treatment  with  the  fuller's  earth  are 
slightly  discolored.  These  discolored  products 
may  subsequently  be  subjected  to  a  refining  treat- 
ment. 

l0  Not  all  known  fuller's  earths  are  suitable  for 
increasing  the  octane  number  to  the  same  extent. 
We  have  found  that  the  earths  activated  by 
hydrochloric  acid  or  sulfuric  acid  are  most  use- 
ful.  We  have  found  excellently  suited  for  in- 

15  stance  those  fuller's  earths  which  are  recovered 
from  Bavarian  clay  products  by  a  treatment  with 
acids,  such  as  the  products  which  are  on  the 
market  under  the  trade  names  "Granosil"  or 
"Tonsil". 

20  The  operating  temperature  must  be  adjusted 
within  the  range  specified  above  to  the  specific 
fuller's  earth  or  the  other  specific  active  material 
employed  as  well  as  to  the  time  during  which  this 
material  has  already  been  used  and  to  the  start- 

2_  ing  benzine  under  treatment. 
°     The  effect  of  the  fuller's  earths  and  the  similar 
materials  mentioned  above  is  not  bound  to  a 
specific  limit  of  the  pressure.   We  are  there- 
fore enabled  to  even  operate  under  any  optional 

30  pressure  above  normal,  but  generally  operate  in 
gaseous  phase. 

The  lower  limit  of  the  velocity  with  which  the 
hydrocarbons  under  treatment  are  contacted  with 
the  active  material  may  be  determined  merely 

3-  in  accordance  with  economic  considerations,  since 
we  succeed  in  the  improvement  of  the  knocking 
qualities  of  the  various  starting  materials,  and 
may  thus  obtain  therefrom  highly  knock-proof 
benzine,  even  if  very  low  velocities  are  employed. 

40  The  velocity  can  advantageously  be  increased  to 
such  an  extent  that  for  instance  30-40  liters  of 
the  starting  benzine  are  hourly  contacted  with 
100  kgs.  of  the  fuller's  earth.  We  may,  however, 
pass  even  as  much  as  90  liters  or  more  of  the 

4  ->  starting  benzine  hourly  with  100  kgs.  of  the  con- 
tact substances. 

The  following  modification,  amongst  others,  is 
of  great  practical  importance. 

Hitherto  when  it  was  intended  to  produce  high- 

o  )  ly  knock-proof  fuels  from  hydrocarbon  mixtures 
mainly  containing  saturated  paraffinic  hydrocar- 
bons, one  was  compelled  to  conduct  the  cracking 
operation  in  such  manner  that  a  large  proportion 
of  aromatic  hydrocarbons  was  formed  in  order 

53  to  attain  the  high  knock-proof  required.  This 
aim  could  be  reached  only  by  the  use  of  rigorous 
or  severe  cracking  conditions  which,  however,  led 
to  the  formation  of  large  quantities  of  methane 
and   other   hydrocarbons   which   are  gaseous 

g()  under  normal  conditions  of  pressure  and  tem- 
perature. When  gentle  cracking  conditions  are 
employed,  in  order  to  reduce  these  losses  caused 
by  the  formation  of  gaseous  hydrocarbons,  the 
cracked  benzines  produced  are  not  satisfactorily 

(;-,  knock-proof.  According  to  the  present  invention 
it  is  however  possible  to  employ  gentle  cracking 
conditions,  which  lead  in  dependency  on  the  boil- 
ing range  of  the  starting  material  for  instance 
to  the  formation  of  75-80%  or  even  more  than 

70  90%  olefines,  and  thus  to  materially  reduce  the 
losses  suffered  by  the  formation  of  the  gaseous 
hydrocarbons  mentioned,  while  nevertheless  a 
satisfactory  octane  value  may  be  obtained.  To 
this  end  we  subject  the  products  obtained  in  the 

75  cracking  under  gentle  conditions,  of  a  mixture 
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mainly  consisting  of  paramnic  hydrocarbons,  to 
an  additional  subsequent  treatment  with  fuller's 
earth  or  similar  materials  in  the  manner  de- 
scribed above. 

Even  the  benzines  recovered  by  the  cracking,  5 
under  rigorous  conditions,  of  such  mixtures  main- 
ly comprising  paraffinic  hydrocarbons  may  be  im- 
proved with  regard  to  their  octane  value  by  a 
treatment  in  accordance  with  the  present  inven- 
tion. The  benzines  obtained  in  a  cracking  treat-  1 0 
ment  carried  out  under  gentle  conditions  con- 
tain, however,  a  considerably  larger  percentage 


of  constituents  which  are  capable  of  being  im- 
proved so  that  the  yield  is  materially  better  when 
gentle  cracking  conditions  are  employed,  as 
shown  by  Example  7  mentioned  above. 

Various  changes  may  be  made  in  the  details 
disclosed  in  the  foregoing  specification  without 
departing  from  the  invention  or  sacrificing  the 
advantages  thereof. 
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This  invention  relates  to  a  method  of  refining 
hydrocarbon  mixtures,  more  particularly  for  lib- 
erating them  from  substances  capable  of  form- 
ing resinous  or  coloring  matter. 

It  is  an  object  of  our  invention  to  treat  for  6 
this  purpose  hydrocarbons  and  mixtures  there- 
of by  means  of  fuller's  earths  and  similar  mate- 
rials which  have  a  large  inner  surfacs,  and  more 
particularly  with  materials  of  this  kind  which 
have  already  been  employed  for  another  treat-  10 
ment  of  hydrocarbons,  more  especially  for  such 
a  treatment  by  which  the  octane  number  of  hy- 
drocarbons or  their  mixtures  has  been  increased 

Other  objects  of  our  invention  will  appear  as 
the  specification  proceeds.  15 

In  our  copending  application  for  "Benzine  hy- 
drocarbons of  increased  knock-proof,"  executed 
on  even  date  with  this  application,  we  have  dis- 
closed that  the  knock-proof  of  hydrocarbons  of 
the  most  various  kinds  can  be  improved  and  their  20 
octane  values  increased  by  treating  them  with 
fuller's  earths,  preferably  with  fuller's  earths  ac- 
tivated by  hydrochloric  or  sulfuric  acid  or  other 
acids  or  by  an  admixture  of  polymerising  cat- 
alysts such  as  aluminium  chloride,  zinc  chloride,  25 
boron  fluoride,  iron  chloride  or  phosphoric  acid, 
or  by  treating  said  hydrocarbons  with  other  ma- 
terials of  large  inner  surface,  such  as  silica  gel 
or  alumina,  at  a  temperature  of  about  150-400° 
C  which  exceeds  in  every  case  the  temperature  30 
at  which  these  fuller's  earths  and  similar  ma- 
terials are  capable  of  liberating  the  hydrocarbon 
mixtures  of  this  kind  from  impurities  which  lead 
to  the  formation  of  resinous  or  coloring  sub- 
stances. To  this  treatment  at  relatively  high  35 
temperatures  there  may  successively  be  subjected 
for  instance  cracked  benzines  recovered  from 
natural  or  synthetic  hydrocarbons,  benzines  re- 
covered by  a  polymerization,  benzines  recovered 
from  hydrocarbon  gases  with  the  aid  of  activated  40 
coal,  and  more  particularly  aliphatic  defines  with 
straight  chains  and  mixtures  containing  same. 
To  these  materials  belong  for  instance  the  pri- 
mary products  of  the  benzine  synthesis  according 
to  Fischer  and  Tropsch,  i.  e.  the  products  which  45 
are  recovered  by  merely  physical  methods,  such 
as  distillation  or  stabilization,  from  the  products 
of  the  catalytic  conversion  of  carbon  monoxide 
and  hydrogen.  Instead  of  or  in  addition  to  these 
primary  products  there  may  be  used  as  starting  50 
materials  secondary  products  obtained  therefrom 
by  any  subsequent  treatment,  for  instance  by  a 
treatment  with  activated  coal  or  by  a  distilla- 
tion or  a  cracking  treatment.  The  improvement 
of  the  knock-proof  is  particularly  important  for  65 


the  benzines  which  have  been  cracked  under  gen- 
tle conditions,  for  instance  under  a  pressure  of 
4-15  atmospheres  at  a  temperature  above  400° 
C  and  preferably  between  500  and  550°  C  with  a 
cracking  period  of  about  half  a  minute,  as  dis- 
closed more  in  detail  in  said  copending  applica- 
tion. In  this  treatment  with  fuller's  earths  or 
the  other  materials  mentioned  above  the  temper- 
ature may  gradually  be  increased,  while  the 
treatment  proceeds,  more  particularly  when  the 
capability  of  the  fuller's  earth  or  similar  mate- 
rials of  increasing  the  octane  value  of  the  hy- 
drocarbons under  treatment  diminishes  or  ceases. 
A  temperature  of  400°  C  is,  as  a  rule,  not  over- 
stepped, since  at  higher  temperatures  the  organic 
material  may  be  decomposed.  Even  at  the  high- 
est temperature,  which  is  thus  possible,  the  ca- 
pability of  the  fuller's  earths  or  similar  materials 
of  improving  the  octane  value  is,  however,  prac- 
tically exhausted  after  some  time. 

We  have  now  found  that  the  activity  of  these 
fuller's  earths  and  other  materials  is,  however, 
not  yet  exhausted  at  this  stage.  The  said  mate- 
rials are  in  this  stage  according  to  our  discov- 
ery excellently  suitable  to  absorb  impurities 
which  may  cause  the  formation  of  resinous  or 
coloring  substances,  and  more  particularly  to 
absorb  them  from  the  hydrocarbon  materials 
specified  above.  These  hydrocarbon  materials 
are  in  many  cases  somewhat  discolored  after  they 
have  been  subjected  to  the  treatment  with  fuller's 
earths  or  similar  materials,  having  large  inner 
surfaces  at  relatively  high  temperatures  for  the 
purpose  of  increasing  their  octane  value.  They 
may  now  be  refined  and  liberated  from  the  col- 
oring impurities  by  a  subsequent  treatment  with 
fuller's  earths,  more  particularly  activated  fuller's 
earths,  or  the  other  materials  with  large  inner 
surfaces  specified  above,  which  beforehand  have 
been  employed  for  a  treatment  at  relatively  high 
temperatures  in  accordance  with  our  copending 
application  mentioned  above  until  their  capacity 
of  increasing  the  octane  value  appeared  to  be 
exhausted. 

In  order  to  carry  out  this  refining  treatment, 
we  prefer  to  first  extract  with  suitable  solvents, 
such  as  benzene,  benzine  or  carbon  tetrachloride, 
the  fuller's  earths  or  similar  materials,  with 
which  a  hydrocarbon  material,  as  specified  above, 
had  been  treated  at  a  relatively  high  temperature 
for  the  increase  of  its  octane  value.  The  fuller's 
earths  or  similar  materials  thus  extracted  are 
applied  to  the  hydrocarbon  mixture  to  be  refined 
at  temperatures  between  about  100  and  160°  C  in 
the  manner  which  is  hitherto  employed  when 
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benzine  hydrocarbons  shall  be  liberated  by  ac- 
tive fuller's  earths  from  substances  tending  to 
the  fonnation  of  resins.  As  solvent  for  the  pre- 
vious extraction  of  the  fuller's  earths  or  similar 
materials  there  may  also  be  employed  a  benzine  5 
material  which  has  already  been  refined  accord- 
ing to  the  present  invention. 

Example  1. — A  cracked  benzine  recovered  by 
a  heat  treatment  at  about  520°  C.  and  under  a 
pressure  of  8  atms.  from  those  primary  products  10 
of  a  hydrogenation  of  carbon  monoxides,  which 
boiled  between  200  and  330°  C,  was  used  as  start- 
ing material.  This  cracked  benzine  showed  a 
density  of  0.720  and  an  octane  number  of  58.  At 
a  temperature  of  300°  C.  50  liters  of  this  benzine  15 
were  passed  in  contact  with  100  kgs.  of  a  fuller's 
earth  activated  with  sulfuric  acid.  The  end  prod- 
uct had  an  octane  number  of  78,  but  after  some 
time  showed  a  light  yellow  color. 

This  benzine  was  now  passed  at  140°  C.  with  a  20 
velocity  of  hourly  40  liters  in  contact  with  100 
kgs.  of  a  fuller's  earth,  which  was  previously 
employed  for  the  treatment  at  the  higher  tem- 
perature for  the  increase  of  the  octane  number 
until  the  capacity  of  the  fuller's  earth  to  improve  25 
the  knock-proof  appeared  exhausted.    In  this 
stage  the  earth  was  washed  out  with  benzine  and 
dried  before  it  was  used  for  the  treatment  of  the 
benzine  at  140°  C.  The  benzine  refined  with  the 
aid  of  this  extracted  and  dried  fuller's  earth  was  30 
found  to  be  altogether  clear  and  not  to  grow  dis- 
colored. 

Example  2. — A  cracked  benzine  which  con- 
tained 70%  defines  and  showed  an  upper  boil- 
ing limit  of  200°  C.  was  treated  at  250°  C.  with  .°,5 
a  fuller's  earth  activated  by  hydrochloric  acid.  By 
this  first  stage  of  the  process  the  octane  num- 
ber of  the  benzine  was  increased  from  65  to  77. 
The  end  product  obtained  showed,  however,  a  light 
yellow  color.  It  was  now  conducted,  in  a  second  40 
stage,  at  130°  C.  with  a  flowing  velocity  of  hourly 
30  liters  over  90  kgs.  of  the  fuller's  earth  which 
had  been  employed  in  the  first  stage.   This  full- 
er's earth,  which  showed  to  be  not  any  longer 
capable  of  increasing  the  octane  number,  was  45 
washed  out  with  benzine  and  was  only  there- 


upon used  for  the  removal  of  the  resinous 
constituents  from  the  benzine  obtained  in  the 
first  stage.  The  end  product  obtained  in  the  sec- 
ond stage  was  clear  as  water  and  did  not  become 
discolored  even  after  a  long  time. 

Anyone  of  the  hydrocarbon  materials  men- 
tioned above  and  disclosed  in  our  copending  ap- 
plication may  be  treated  on  principle  in  the  same 
manner  in  two  stages,  so  that  first  its  octane 
value  is  increased  and  thereupon  the  material 
refined.  In  the  first  stage  all  the  details  dis- 
closed in  our  copending  application  mentioned 
above  may  be  applied. 

The  fuller's  earths  activated  by  hydrochloric 
acid  or  sulfuric  acid,  and  more  particularly  such 
fuller's  earths  recovered  from  Bavarian  clay  prod- 
ucts by  a  treatment  with  acids,  have  been  found 
to  be  particularly  suitable  also  for  the  process 
according  to  the  present  invention. 

While  all  the  hydrocarbon  materials  mention- 
ed above  and  more  particularly  the  primary  or 
secondary  products  of  the  benzine  synthesis  car- 
ried out  according  to  the  method  of  Fischer  and 
Tropsch,  may  advantageously  be  subjected  to  the 
two-stage  treatment  according  to  our  invention, 
this  treatment  is  of  particular  advantage  if  ap- 
plied to  benzine  hydrocarbons  obtained  by  a 
cracking  under  gentle  conditions.  For  this 
cracking  treatment  results  with  a  minimum  of 
losses  in  a  material  with  a  relatively  low  octane 
value  which  may  materially  be  increased  by  the 
first  treatment  with  fuller's  earth  at  high  tem- 
perature, while  the  impurities  then  contained  in 
the  thus  improved  mixture  may  easily  be  re- 
moved by  a  second  treatment  at  relatively  low 
temperature  with  the  fuller's  earth  which  had 
been  served  for  the  first  stage  until  its  capacity 
of  increasing  the  octane  value  of  the  hydrocar- 
bon mixture  was  substantially  exhausted. 

Various  changes  may  be  made  in  the  details 
disclosed  in  the  foregoing  specification  without 
departing  from  the  invention  or  sacrificing  the 
advantages  thereof. 
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This  invention  is  directed  to  apparatus  for 
absorbing  heat  from  specially  shaped  exhaust 
conduits  so  that  the  heat  can  be  used  in  other 
parts  of  an  air  craft,  for  example,  in  heating  the 
cabin  of  the  aircraft  or  for  heating  the  de-icing  5 
devices. 

In  aircraft  engines  having  exhaust  conduits 
designed  as  nozzles  for  the  purpose  of  obtaining 
a  recoil  action  from  the  gases  emitted  from  the 
nozzles  for  the  purpose  of  aiding  in  the  forward  Ml 
propulsion  of  the  aircraft,  considerable  impor- 
tance is  placed  upon  the  cooling  of  the  conduits. 
Because  of  their  relatively  short  length,  and  be- 
cause of  the  gas  pressures  and  high  tempera- 
tures developed  in  them,  by  reason  of  their  15 
nozzle  shape,  great  care  must  be  taken  in  the 
cooling  to  prevent  deformation  and  destruction 
of  the  nozzles  with  a  consequent  loss  in  the  effi- 
ciency of  recoil.  Prior  structures  merely  exposed 
the  nozzles  to  a  cooling  medium  such  as  the  air  20 
stream  passing  the  aircraft,  whereas  it  is  an 
object  of  this  invention  to  construct  an  appara- 
tus for  the  more  effective  application  of  a  cool- 
ing medium  to  the  highly  heated  nozzles,  so  that 
better  cooling  of  the  nozzles  is  obtained  while  at  25 
the  same  time  sufficient  heat  is  absorbed  by  the 
cooling  medium  to  render  the  now  heated  me- 
dium useful  for  other  purposes,  such  as  for  heat- 
ing the  aircraft  cabin,  or  de-icing  apparatus. 

It  is  an  object  of  the  invention  to  construct  a  30 
novel  and  simple  apparatus  for  applying  a  cool- 
ing medium  to  recoil  exhaust  conduits  for  the 
absorption  of  heat  therefrom. 

A  further  object  of  the  invention  is  to  con- 
struct a  heat  exchange  system  including  the  Ii3 
exhaust  conduits  of  an  aircraft  engine  in  which 
leakage  of  the  exhaust  from  the  conduits  is 
prevented. 

Another  object  of  the  invention  is  to  cool  the 
exhaust  conduits  which  extend  from  individual 
cylinders  of  an  engine  by  passing  the  cooling 
medium  transversely  of  the  direction  taken  by 
the  gases  in  the  exhaust  conduits,  one  cooling 
system  being  common  to  all  of  the  individual 
exhaust  conduits. 

Another  object  of  the  invention  is  to  provide 
special  fin  constructions  in  order  to  obtain  a  more 
efficient  heat  exchaneg  action  between  the  con- 
duits and  the  cooling  medium. 

The  objects  of  the  instant  invention  are  ob-  50 
tained  by  forming  the  heat  exchange  conduits  as 
tubes  directing  the  flow  of  the  cooling  medium, 
such  as  air,  against  confined  areas  of  the  recoil 
exhaust  nozzles,  with  the  advantage  that  suffi- 
cient heat  is  absorbed  so  that  the  cooling  medium  55 
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can  be  used  for  other  purposes,  such  as  the  heat- 
ing of  the  cabin  of  an  aircraft,  or  the  heating 
of  de-icing  apparatus. 

The  means  by  which  the  objects  of  the  inven- 
tion may  be  obtained  are  more  fully  described 
in  the  following  specification  taken  in  connection 
with  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  sectional  view  showing  the  use  of 
one  conduit  for  cooling  successively  a  plurality 
of  exhaust  conduits. 

Figs.  2  and  3  are  similar  views  showing  modified 
forms  of  conduits  for  cooling  the  recoil  exhaust 
nozzles  with  separate  streams  of  air. 

Fig.  4  is  a  view  similar  to  Fig.  1  showing  means 
for  obtaining  a  tight  joint  between  cooling  con- 
duits and  the  individual  exhaust  conduits. 

Fig.  5  is  a  similar  view  showing  the  use  of 
special  baffles  between  the  exhaust  conduits  for 
effecting  a  more  efficient  cooling  thereof;  and 

Fig.  6  is  a  similar  view  showing  the  use  of  fins 
to  effect  a  more  efficient  cooling  of  the  exhaust 
conduits. 

In  Fig.  1,  individual  exhaust  conduits  2  are 
shown  extending  from  the  wall  4  of  a  motor; 
conduits  2  of  course  being  connected  to  the  ex- 
haust ports  of  the  various  combustion  chambers 
of  the  motor.  Conduits  2  are  of  special  con- 
struction and  are  curved  rearwardly  to  form  at 
their  ends  nozzles  which  produce  a  recoil  effect 
to  aid  in  the  forward  propulsion  of  the  aircraft. 

An  air  duct  6  successively  traverses  each  of 
the  conduits  2.  This  duct  6  is  open  at  its  for- 
ward end  for  the  entrance  of  air  which  passes 
by  each  individual  conduit  2,  and  is  discharged 
from  the  rear  end  of  the  conduit,  as  indicated 
by  the  arrows.  It  is  noted  that  the  passage  of 
the  cooling  air  is  substantially  as  right  angles 
to  the  direction  of  the  passage  of  the  gases 
through  the  individual  exhaust  conduits.  This 
provides  a  very  efficient  means  of  cooling  these 
relatively  short  conduits  2  as  air  forced  through 
duct  6  impinges  with  increased  pressure  upon 
conduit  2.  Air  having  been  heated  through  the 
absorption  of  heat  from  walls  of  the  conduits, 
can  be  conducted  to  the  interior  of  the  cabin  of 
the  aircraft  for  the  purpose  of  heating  the  same, 
or  can  be  used  for  heating  de-icing  apparatus. 

In  Fig.  2,  a  second  form  of  conduit  is  shown 
in  which  air  is  admitted  into  the  duct  8  which 
is  closed  at  one  end  10.  The  individual  exhaust 
conduits  2  are  connected  to  duct  8  by  individual 
manifolds  12,  the  air  entering  duct  8  being  aided 
in  its  passage  through  manifolds  12  by  baffles  14. 
The  air  leaves  manifolds  14,  and  passes  into  duct 
16  from  which  it  is  conducted  to  any  point  of  use. 
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Duct  16  is  closed  at  one  end  18,  and  the  move- 
ment of  the  air  entering  the  conduit  1 6  is  facili- 
tated by  baffles  20.  In  this  construction  as  in 
Fig.  1,  the  gases  are  passing  at  right  angles  to 
the  direction  of  flow  of  the  cooling  air.  5 

An  arrangement  somewhat  similar  to  that 
shown  in  Fig.  2  is  illustrated  in  Fig.  3.  Therein, 
duct  22  is  common  to  all  the  exhaust  conduits  2; 
duct  22  being  closed  at  one  end  24.  Air  not  only 
passes  transversely  of  the  direction  of  flow  of  gas  io 
in  the  conduits  2,  but  further  travels  in  a  direc- 
tion opposite  the  direction  of  flow  of  the  gases  in 
exhaust  conduits  2  by  being  passed  through 
manifolds  26,  each  of  which  encloses  a  portion  of 
the  length  of  an  exhaust  conduit  2.  Manifolds  i5 
26  empty  into  duct  28  closed  at  one  end  30  from 
which  heated  air  is  conducted  to  a  point  of  use. 
In  this  arrangement  substantially  the  entire 
length  of  the  short  exhaust  conduits  2  is  en- 
closed by  the  ducts  22  and  28,  and  connecting  ^ 
manifolds  26.  Consequently  substantially  the 
entire  length  of  each  exhaust  conduit  2  is  sub- 
jected to  the  cooling  air. 

In  Fig.  4  a  joint  structure  between  the  duct  6 
and  the  individual  exhaust  conduits  2  is  shown, 
Spaced  annular  flanges  31  and  32  surround  each 
exhaust  conduit  2,  and  a  wall  of  duct  6  is  clamped 
between  these  flanges.  This  construction  en- 
ables the  use  of  conduits  2  which  need  not  be  of 
seamless  tube  construction,  inasmuch  as  the  sur-  30 
rounding  joint  employed  prevents  the  entrance  of 
gas  which  may  leak  from  a  welded  tube  forming 
a  nozzle  extending  through  the  duct  6. 

In  Fig.  5  the  duct  6  is  again  shown  extending 
transversely  of  the  individual  exhaust  conduits  2.  35 


In  between  adjacent  exhaust  conduits  2  are 
placed  arcuately  shaped  baffles  34  which  are  con- 
vex toward  the  interior  of  duct  6  and  constrict 
the  passageway  of  duct  6  between  adjacent  indi- 
vidual exhaust  conduits,  and  accordingly  produce 
an  increase  of  pressure  against  the  walls  of  the 
exhaust  conduits,  which  in  turn  creates  a  better 
cooling  action,  or  a  more  efficient  heat  exchange 
between  the  walls  of  the  exhaust  conduits  and 
the  cooling  air. 

In  Fig.  6  the  exhaust  conduits  2  are  again 
traversed  by  duct  6.  In  order  to  facilitate  the 
heat  exchange  between  the  walls  of  exhaust  con- 
duits 2  and  the  cooling  medium,  a  plurality  of  an- 
nular fins  36  are  secured  to  each  exhaust  con- 
duit 2  within  duct  6,  and  in  the  path  of  the  cool- 
ing air. 

By  the  above  constructions  the  short  exhaust 
conduits  which  are  constructed  as  recoil  nozzles, 
are  kept  from  overheating  so  that  the  material 
forming  the  nozzle  shaped  conduits  does  not  dis- 
tort, and  by  such  distortion  cause  a  loss  of  effi- 
ciency in  the  recoil  action.  By  the  use  of  the  air 
conduits  shown,  the  heat  contained  in  the  ex- 
haust conduits  can  be  transferred  to  a  cooling 
medium,  and  used  for  other  purposes,  as  for  the 
heating  of  an  engine  or  the  prevention  of  the 
icing  of  the  wings.  By  using  the  construction  of 
Fig.  4,  it  is  not  necessary  to  use  seamless  tubing 
for  the  construction  of  the  exhaust  conduits  as 
the  connecting  flanges  form  an  efficient  sealing 
construction  to  prevent  leakage  of  gases  from 
the  exhaust  conduit  into  the  cooling  medium. 
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The  present  invention  relates  to  aerodynamic 
structures  or  surfaces,  especially  for  aerial  navi- 
gation machines,  and  it  is  more  especially,  al- 
though not  exclusively,  concerned,  among  these 
structures,  with  those  of  the  stressed  skin  type, 
in  which  the  skin  or  covering  proper  must  be 
intimately  assembled  to  a  carcass  or  skeleton  in- 
cluding longitudinal  elements  (stringers,  longi- 
tudinal bars,  etc.)  and  transverse  elements 
(frames,  formers,  etc.) .  It  should  be  well  under- 
stood that  these  structures  may  consist  either  of 
fuselages,  nacelles  and  the  like,  or  of  wings  and 
the  like. 

The  chief  object  of  the  present  invention  is  to 
permit  of  forming  these  structures  in  a  more 
methodic  and  rational  manner  than  it  was  done 
up  to  this  time,  thus  reducing  the  time  and  cost 
of  manufacture,  while  increasing  the  resistance 
and  safety  rate  owing  to  the  perfection  obtained 
in  the  assembly  of  the  constituting  elements. 

According  to  an  essential  feature  of  the  pres- 
ent invention,  the  assembling  operations  are  per- 
formed by  means  of  positioning  devices  capable, 
both  of  supporting,  at  least  temporarily,  the  var- 
ious elements  to  be  assembled  together,  and  of 
fixing  in  an  accurate  manner,  through  a  prede- 
termined marking,  the  relative  positions  that 
these  elements  are  intended  to  occupy  in  the  as- 
sembly, these  devices  being  also  eventually  adapt- 
ed to  act  as  supports  for  the  riveting  or  welding 
apparatus. 

According  to  another  feature  of  the  present  in- 
vention, in  order  to  make  structures  of  the  type 
above  described  including  a  skin  or  covering, 
stringers,  and  transverse  frames  or  formers  or 
the  like,  I  separately  prepare,  on  the  one  hand 
the  skin  and  the  stringers  assembled  therewith, 
and,  on  the  other  hand,  the  transverse  frames  or 
formers  (eventually  with  the  internal  structure 
elements  to  be  fixed  thereto)  and  then  I  adapt 
the  stringer  and  covering  assemblies  around  said 
transverse  elements,  after  which  the  whole  is  as- 
sembled together. 

According  to  still  another  feature  of  the  pres- 
ent invention,  in  order  to  perform  the  assemb-inrr 
operations  involved,  in  particular,  by  the  fixation 
of  the  skin  or  covering  on  longitudinal  parts  such 
as  the  stringers,  the  pieces  are  supported,  while 
the  mounting  takes  place,  by  a  carcass  adapted 
to  the  shape  which  is  to  be  given  to  the  covering 
in  the  finished  structure,  said  carcass  being  it- 
self mounted  pivotally  about  a  longitudinal  axis, 
the  whole  being  advantageously  such  that,  owing 
to  the  displacements  of  the  carcass,  the  succes- 
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sive  operations  of  assembly  of  the  various  parts 
can  take  place  substantially  at  the  same  height. 

According  to  still  another  feature  of  the  pres- 
ent invention,  concerning  the  case  in  which  the 
structure  includes  developable  surfaces,  the 
mounting  of  the  stringers,  and  eventually  also 
of  the  means  (gussets,  angle  plates,  etc.)  capable 
of  ensuring  the  fixation  of  the  transverse  ele- 
ments (frames,  formers,' etc.)  on  a  plane  surface, 
by  starting  from  developed  metal  sheet  elements, 
the  whole  being  subsequently  formed  in  such 
manner  as  to  obtain  the  developable  surface  to 
be  included  in  the  final  structure. 

Still  another  feature  of  the  present  invention 
relates  to  the  method  of  assembling  the  carcass 
or  skeleton  of  the  structure  with  the  covering  or 
skin  and/or  the  stringers,  and  it  consists  in 
bringing  and  maintaining  said  skin  or  covering, 
for  the  assembly,  exactly  in  the  form  it  must 
have  in  the  finished  structure,  for  instance  by 
engagement  against  a  berth  of  corresponding 
shape. 

Other  features  of  the  present  invention  will 
result  from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  refer- 
ence to  the  accompanying  drawings,  given  merely 
by  way  of  example,  and  in  which: 

Pig.  1  is  a  diagrammatic  elevation  of  an  air- 
plane the  fuselage  of  which  is  made  of  several 
portions  or  sections  which  may  be  made  accord- 
ing to  the  present  invention; 

Pigs.  2  and  3  are,  respectively,  an  elevation  and 
a  cross  section  of  a  device  for  mounting  the  cov- 
ering or  skin  and  the  stringers,  in  particular  those 
of  section  II  of  Pig.  1,  according  to  the  invention; 

Pigs.  4  and  5  separately  show,  on  an  enlarged 
scale,  respectively  in  elevation  (with  parts  cut 
away)  and  in  transverse  section,  some  elements 
of  the  mounting  system  in  Question,  and  in  par- 
ticular a  plate  or  band  for  the  positioning  of  the 
stringers,  according  to  the  invention; 

Pigs.  6  and  7  separately  show,  also  on  an  en- 
larged scale,  respectively  in  plane  view,  with  parts 
in  section  and  in  section  on  the  line  VII — VII  of 
Fig.  6,  some  of  the  other  elements  of  said  system : 

Pigs.  8  and  9  show,  respectively  in  elevation 
and  in  section,  another  system  of  the  same  kind, 
for  the  mounting  of  developable  sections,  in  par- 
ticular section  III  of  Fig.  1,  according  to  the  in- 
vention ; 

Figs.  10  to  12  show,  separately  and  on  an  en- 
larged scale,  respectively  in  elevation,  in  hori- 
zontal section  and  in  section  by  the  line  XII — XII 
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of  Fig.  10,  certain  elements  of  said  system,  made 
according  to  the  invention; 

Figs.  13  to  15  show,  respectively  in  elevation,  in 
plan  view  and  in  transverse  section,  a  mounting 
system  according  to  the  Invention;  ■"> 

Fig.  15a  shows,  separately  on  an  enlarged  scale, 
a  tightening  device  for  use  in  said  system,  ac- 
cording to  the  invention; 

Figs.  16  and  17  show,  on  an  enlarged  scale,  re- 
spectively in  elevation  and  in  section  on  the  line  10 
XVTI — XVII  of  Fig.  16,  devices  for  the  position- 
ing of  fixation  angle  plates; 

Figs.  18  and  19  show,  in  a  similar  manner,  de- 
vices of  the  same  kind,  for  the  mounting  of  longi- 
tudinal bars  included  in  the  covering;  15 

Figs.  20  to  22  show,  separately  and  on  an  en- 
larged scale,  certain  other  elements  of  the  system 
of  Figs.  13  to  15; 

Fig.  23  diagrammatically  shows,  in  developed 
plan  view,  the  whole  of  a  covering,  stringers  and  20 
angle  plates,  the  whole  being  assembled  as  shown 
by  the  preceding  Figs.; 

Fig.  24  shows,  in  diagrammatic  section,  an- 
other device  for  the  mounting  of  the  angle  plates 
on  a  developed  skin  or  covering,  made  according  25 
to  a  modification  of  the  invention; 

Figs.  25  to  27  show,  the  two  first  in  elevation, 
partly  in  secrion,  in  two  different  positions,  the 
third  in  end  view  on  an  enlarged  scale,  a  system 
for  assembling  on  transverse  frames  and  formers,  30 
systems  including  the  covering,  stringers  and  an- 
gle plates,  for  instance  for  section  III  of  Fig.  1; 

Fig.  28  shows,  in  section  a  part  of  said  system, 
during  the  setting  in  position  of  the  transverse 
frames  and  formers;  35 

Figs.  29  to  31  are  partial  views,  on  an  enlarged 
scale,  respectively  in  elevation  and  in  section  on 
the  line  XXX — XXX  in  two  different  positions, 
devices  for  positioning  the  formers,  according  to 
the  present  invention;  40 

Figs.  32  and  33  show,  respectively  in  elevation 
and  in  transverse  section,  and  in  plan  view,  the 
whole  of  a  former  and  the  means  for  making  it, 
such  an  assembly  being  made  according  to  a 
prior  application  and  being  advantageously  used  45 
in  connection  with  the  present  invention. 

According  to  the  invention,  as  exemplified  by 
the  embodiments  illustrated  by  the  drawings,  it 
is  desired  to  make  an  airplane  fuselage  consti- 
tuted by  several  sections  adapted  to  be  made  sep-  50 
arately,  as  set  forth  in  some  of  my  prior  appli- 
cations, and  in  particular  the  French  patent  ap- 
plication Ser.  No.  441,519  of  Feb.  4.  1939.  For 
instance,  "here  are  five  sections.  I.  n,  in,  IV,  V 
(Pig.  1)  the  first  of  which  is  located  ahead  of  55 
wing  76.  the  second  ''generally  of  curved  longi- 
tudinal section)  at  the  level  of  the  wing,  pro- 
vided for  instance,  at  its  lower  part  with  an  ap- 
erture for  a.  baggage,  parachute,  bomb  or  other 
compartment,  the  third,  preferably  of  conical  co 
share,  between  the  preceding  one  and  the  tail 
un:t.  the  fourth  carrying  this  tail  unit,  and  final- 
ly the  fifth  forming  the  rear  end  of  the  fuselage. 
The  whole  is  oreferably  of  circular  cross  section. 

These  various  sections  of  the  fuselage  are  con-  65 
stituted  by  the  combination  of  a  skin  or  covering 
2  CFis's.  1  and  3)  and  of  a  carcass  or  skeleton 
carable  of  working  in  cooperation  with  said  skin 
and  including,  on  the  one  hand,  a  plurality  of 
longitudinal  elements  which  will  be  preferably  70 
fixed,  ovor  at  least  a  portion  of  their  length,  on 
the  rnftal  sheets  2  of  the  skin,  these  elements 
being  represented  on  the  drawings  by  sectional 
irons  or  stringers  3  (Figs.  1  and  3)  advantageous- 
ly Gf  S-shaped.  Z-shaped  or  similar  section,  and  75 


also,  at  least  for  some  sections,  by  longitudinal 
bars  4  which  reinforce  the  whole  and  which  may 
further  serve  to  rigidify  the  assembly  between 
two  successive  sections  'such  as  n  and  III  in 

particular) . 

Furthermore,  there  are  transverse  elements, 
such  as  transverse  frames  or  formers,  intended 
to  be  fixed  on  both  the  stringers  and  the  skin 
(frames  5  of  Fig.  1)  or  cnly  on  the  stringers 
'formers  6  of  Figs.  1  and  28  to  31). 

These  frames  and  formers  can  be  made  in 
many  ways,  including  for  instance  a  sectional 
iron  of  the  same  section  as  the  stringers,  and 
they  may  extend  over  360°  'as  in  the  case  of 
section  III)  or  on  the  contrary,  they  may  be 
interrupted  at  certain  places  where  there  are  ap- 
ertures in  the  fuselage  (as  in  section  II).  They 
may  further  be  fixed  on  the  side  of  the  inside 
of  the  fuselage,  with  any  complementary  struc- 
tures. For  instance,  in  section  n,  they  are  as- 
sembled with  a  floor  7  (Fig.  1  in  dotted  lines) 
intended,  as  indicated  in  a  prior  patent  appli- 
cation Ser.  No.  441,856,  filed  Feb.  11,  1939,  to 
reestablish  the  continuity  of  the  fuselage  inter- 
runted  by  door  I . 

It  will  be  supposed  in  the  following  description 
that  the  elements  are  assembled  by  riveting  and 
are  made  for  instance  of  duralumin,  but  of  course 
the  invention  would  apply  also  to  the  case  of 
structures  including  parts  of  stainless  steel  and 
adapted  to  be  assembled  together  by  continuous 
or  discontinuous  welding. 

As  above  stated,  according  to  an  important 
characteristic  of  the  invention,  positioning  means 
are  provided  for  both  supporting  the  elements 
for  the  assembly  and  fitting  them  in  the  proper 
relative  position.  These  positioning  means  may 
be  employed  at  each  of  the  steps  of  the  manu- 
facture, whatever  be  the  order  in  which  the  parts 
are  assembled  together. 

However,  according  to  another  feature  of  the 
invention,  it  is  advantageous  to  proceed  in  such 
manner  as  to  produce  separately,  on  the  one 
hand  systems  including  the  skin  proper,  together 
wi'h  its  longitudinal  elements  and  also,  prefer- 
ably, the  means  for  effecting  the  assembly  with 
the  transverse  frames  or  formers  (said  means 
including,  for  instance,  gussets  or  angle  plates 
8  as  shown  by  Figs.  13.  16  to  19.  29  to  31)  and, 
on  the  other  hand  said  transverse  frames  or 
formers  eventually  assembled  together  with  aux- 
iliary structures  such  as  floor  7  and  part  or  the 
whole  of  means  of  fixation  with  the  skin  and 
stringer  unit,  and  these  last  mentioned  units  are 
brought  around  the  frames  or  formers  and  fixed 
thereto. 

It  will  be  supposed,  in  the  following  description 
that  this  method  is  employed,  and  this  leads  to 
describe  first  the  method  for  constructing  the 
skin  and  assembling  the  stringers  therewith,  then 
the  method  for  the  fixation  of  the  angle  irons, 
and  finally  that  for  the  mounting  and  assembly 
of  the  frames  and  formers. 

Concerning  the  construction  of  the  skin  and 
stringer  units,  I  make  Use  of  positioning  means 
arranged  in  such  manner  as  to  permit  the  follow- 
ing possibilities: 

a.  Maintaining  the  elementary  metal  sheets  2 
the  juxtaposition  of  which  constitutes  the  skin, 
these  metal  sheets  being  cut  in  advance  in  any 
suitable  manner  with,  eventually  (for  instance  in 
the  case  of  section  II)  a  shaping  into  the  de- 
sired form  (by  stamping  or  otherwise)  and  also 
eventually  with  the  driving  of  the  rivet  holes; 

b.  Maintaining  also  the  stringers  3,  either  all 
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simultaneously  or,  preferably,  successively  as 
they  are  being  fixed  in  position,  these  stringers 
having  been  previously  provided  with  holes; 

c.  Advantageously,  guiding  the  riveting  appa- 
ratus (or  the  welding  apparatus,  as  the  case  may  5 
be). 

For  instance,  these  positioning  means  are  made 
as  follows : 

On  the  one  hand,  there  is  a  frame  9,  10  (Figs.  2 
and  5,  or  8  to  12)  on  which  metal  sheets  2  can  be  10 
successively  adapted.  On  the  other  hand,  there 
is  at  least  one  band  or  plate  I 1 ,  adapted  to  be 
used  as  temporary  support  for  at  least  one  of  the 
stringers,  this  band  being  therefore  capable  of 
occupying,  with  reference  to  said  frame  9,  10,  15 
several  relative  positions  which  are  accurately 
determined.  Finally,  means  are  provided  for  en- 
suring the  temporary  fixation  of  the  metal  sheets 
or  stringers  on  their  supports. 

Preferably  (but  not  exclusively,  as  it  will  result  20 
from  the  description  of  Figs.  8  to  12)  the  whole 
is  given  a  shape  corresponding  to  that  to  be  given 
to  the  skin  of  the  fuselage,  which  is  of  course 
necessary  in  the  case  of  a  section  of  the  shape  of 
section  II.  23 

In  this  latter  case,  it  is  advantageous  to  ar- 
range the  system  above  described  in  such  man- 
.  ner  that  it  can  pivot  about  a  longitudinal  shaft 
12,  being  if  necessary  balanced  by  a  counter- 
weight, such  an  arrangement  permitting,  among  30 
other  advantages,  of  working  on  a,  band  1 1  which 
is  always  located  substantially  at  the  same  level. 

As  shown  by  way  of  example  by  Figs.  2  to  7, 
this  carcass  includes  an  L -sectional  iron  9,  from 
which  the  work  is  started,  and  several  transverse  33 
bent  bars  10,  for  instance  two  at  the  respective 
ends  and  one  at  the  middle,  the  whole  being  car- 
ried by  a  pivoting  support  including  several 
transverse  plates  14  mounted  on  shaft  or  hub  1 2, 
with  bracing  members  15  interconnecting  them.  -Mi 
This  hub.  supported  by  rollers  16  is  advanta- 
geously eccentric  with  respect  to  the  axis  of  revo- 
lution of  the  skin  or  covering  (that  is  to  say  the 
axis  coinciding  with  the  centers  of  curved  mem- 
bers 10)  in  such  manner  as  to  facilitate  the  work.  45 
Finally,  it  has  been  supposed  that  the  bent  mem- 
bers 10  extend  over  portions  of  circumferences 
smaller  than  180°,  which  corresponds  to  portions 
of  covering  of  section  II.    But,  of  course,  they 
might  extend  over  portions  corresponding  to  180°,  50 
for  instance  for  the  construction  of  section  III. 

It  is  along  these  curved  member  10  that  band 
1 1  must  be  displaced.  Preferably,  this  band  I ! 
is  divided  into  two  distinct  elements  which  are 
shown  of  curved  or  rounded  shape,  so  as  to  cor-  53 
respond  to  the  shape  of  section  II.  In  order  to 
determine  the  exact  relative  positions  of  these 
two  elements.  I  make  use,  for  instance,  of  spin- 
dles 17  carried  by  said  bands  II  and  adapted  to 
engage  in  holes  IS  provided  in  curved  members  co 
10. 

The  bands  1 1  are  for  instance  provided,  at  each 
of  their  ends,  with  two  spindles  I71,  IT2  at  least 
one  of  which,  to  wit  IT1  is  mounted  against  the 
action  of  spring  73.  At  the  time  of  the  mounting,  Co 
the  workmen  can  thus  first  engage  spring  spin- 
dles IT1  into  the  corresponding  holes  18  (Figs.  4 
and  5)  after  which  they  cause  the  band  1 1  to 
pivot  about  the  axis  of  said  spindles.  When  it 
has  been  brought  into  its  correct  position  against  70 
metal  sheet  2,  the  other  spindles  or  pins  I72  are 
located  opposite  their  holes  and  they  must  be 
driven  thereinto.  They  act  as  locking  means. 
These  spindles  or  pins  172,  might  themselves  be 
spring  mounted,  with  a  bayonet  device  which  75 


would  permit  of  keeping  them  away  from  the 
band,  prior  to  the  locking. 

Of  course,  the  bands  1 1  are  given  a  shape  such, 
and  they  are  fitted  with  means  such,  that  they 
can  support  stringers  3  and  permit  the  riveting 
work. 

For  this  purpose,  for  instance,  on  the  one  hand, 
these  bands  1 1  are  provided  with  a  groove  1 9 
against  which  it  is  possible  to  apply  in  correct 
position  stringers  3  (Figs.  4  and  5),  in  combina- 
tion with  compressing  means,  such  as  hooks  20, 
provided  with  springs  2 1 . 

On  the  other  hand,  in  order  to  ensure  the 
guiding  of  the  riveting  apparatus  22,  I  provide, 
for  instance,  rolling  tracks  along  a  ridge  23, 
against  which  rolling  tracks  run  rollers  24  of  the 
apparatus  in  question. 

The  pivoting  carcass  thus  made  is  completed 
by  means  for  holding  metal  sheets  2,  on  the  one 
hand,  against  bent  members  ID  and,  on  the  other 
hand,  against  bottom  iron  9  (for  the  first  metal 
r.heet),  these  means  consisting  for  instance  of 
lugs  25,  25,  with  tightening  bolts  27,  28  (Figs.  6 
and  7).  The  bent  members  I!  are  further  pro- 
vided with  recesses  29  for  the  passage  of  the 
stringers  (Fig.  5) . 

Finally,  the  pivoting  carcass  is  supported  by  a 
fixed  frame  30,  31,  including  at  its  upper  part 
a  roller  track  32  for  carrying  the  riveting  appa- 
ratus. 

I  thus  obtain  a  device  which  permits  of  car- 
rying out  the  mounting  and  the  assemb'y,  both 
cf  the  metal  sheets  together  and  of  the  stringers 
with  the  metal  sheets,  in  the  minimum  of  time 
and  with  an  accuracy  which  had  never  been  ob- 
tained up  to  this  time. 

The  first  sheet  2  being  fixed  on  sectional  iron 
9  and  on  bent  members  10,  the  riveting  is  effected 
successively  along  the  various  lines  of  rivets  cor- 
responding to  the  stringers,  by  making  use  of 
bands  II,  which  are  displaced,  for  each  opera- 
tion. Then  the  next  metal  sheet  is  posed  (the 
joint  being  of  the  overlapping  type  as  visible  at 
33,  Fig.  5),  and  so  on.  Eventually,  the  move- 
njents  of  displacement  of  the  bands  i  I  might  be 
conjugated  with  the  displacements  of  rotation 
of  the  pivoting  carcass. 

It  soer-.  without  saying  that  the  method  above 
de.;c.;  ib?d  night  be  applied  to  the  driving  of  holes 
through  the  metal  sheets  and  the  stringers  or  to 
any  other  operation  to  be  performed  on  these 
e'enrvnts.  I  might  also,  instead  of  riveting  on 
rhc  said  carcass,  only  effect  a  securing  of  the 
parts  together  'by  means  for  instance  of  some 
screws  and  nuts),  the  riveting  being  performed 
on  another  machine. 

I  might  also,  instead  of  utilizing,  as  shown  by 
the  drawings,  one  or  several  manually  operated 
riveting  machines,  apply  the  method  just  above 
specified  to  an  automatic  riveting  machine  such 
as  above  described  in  a  prior  patent  application 
and  including  a  stationary  comb-like  element  in- 
tended to  support  the  metal  sheets  and  stringers, 
along  which  element  can  move  one  of  several 
carriages  provided  with  driving  and  riveting 
tools.  According  to  said  method,  the  function 
of  the  comb-like  element  might  be  performed 
by  band  I ! .  arranged  in  a  suitable  manner  and 
which  can  then  be  fixed.  With  tins  fixed  comb- 
Tke  member,  might  coact  a  carcass  C,  10  which 
would  be  displaced  relatively  to  said  comb-like 
member  every  time  a  line  of  rivets  would  be  fin- 
ished, and  which  would  thus  permit  of  exactly 
rosiiioning  the  meta1  sheet  and  stringc  of  the 
next  line  of  rivets.    This  carcass  might  be  piv- 
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oting  as  above  or,  on  the  contrary,  displaceable 
with  a  translatory  movement,  if  the  work  is  car- 
ried out  along  a  plane  surface  as  it  will  now  be 
explained. 

In  Figs.  8  to  12,  I  have  shown  as  it  is  possible, 
in  the  case  of  developable  surfaces,  (for  instance 
for  section  III,  Fig.  1,  if  it  is  of  conical  shape) 
to  carry  out  the  method  according  to  the  inven- 
tion in  a  plane  surface. 

In  this  application,  carcass  9,  10  will  be  car- 
ried by  a  flat  surface  341,  for  instance  hanging 
vertically,  or  even  slightly  obliquely,  from  a  sup- 
port 34.  In  this  case,  stringers  10  are  arranged 
in  the  plane  according  to  the  lines  of  develop- 
ment of  the  bases  or  sections  of  one  half  of  a 
cone  (along  180°  of  profile).  The  same  position- 
ing members  (band  1 1 )  fixation  members  and  as- 
sembling members  can  be  employed  and  in  Figs. 
8  to  12,  they  are  designated  by  the  same  reference 
numbers  as  in  Figs.  2  to  7. 

If,  as  supposed  in  the  case  of  Figs.  8  to  12, 
the  carcass  is  stationary,  supports  or  platforms 
35,  guided  at  38,  are  provided  for  enabling  the 
workmen  to  work  along  the  lines  of  rivets.  But 
it  would  also  be  possible  to  work  at  constant 
height  by  displacing  carcass  9,  10  (it  would  also 
be  possible  to  work  horizontally  instead  of  ver- 
tically) . 

Having  thus  obtained,  in  one  way  or  another, 
portions  of  skin  or  covering  2,  provided  with  their 
stringers  3  and  eventually  with  longitudinal  bars 
4,  and  supposing  that  it  is  now  desired  to  fix  on 
the  stringers  and  the  longitudinal  bars,  angle 
plates  8,  it  will  be  advantageous  to  have  recourse 
to  the  methods  above  described,  that  is  to  say 
employ  positioning  means  capable  of  support- 
ing the  respective  elements  to  be  assembled  and 
of  ensuring  relative  positions  of  said  elements 
wh?ch  are  perfectly  determined,  while  making  it 
possible  to  carry  out,  or  at  least  to  start,  the  riv- 
eting. 

In  this  case  also  it  will  be  possible  to  act 
either  on  a  skin-stringer  unit  which  has  been 
given  the  form  it  must  have  in  the  structure,  as 
shown  by  Figs.  13  to  22,  or  on  a  unit  of  this 
kind  supposed  to  be  developed,  every  time  such 
a  development  is  possible  (Fig.  24). 

I  will  first  suppose  that  the  first  of  these  solu- 
tions is  adopted.  The  above  mentioned  means 
are  arranged  in  such  manner  that  they  permit 
of  engaging  the  skin-stringers  unit  against  a  kind 
of  cradle  of  suitable  shape  which  acts  as  pattern. 

For  instance,  according  to  the  embodiment 
shown  by  Figs.  13  to  22,  and  supposing  that  the 
process  is  applied  to  conical  section  3,  (it  being 
well  understood  that  said  method  would  apply  as 
well  to  section  II  provided  the  curved  section 
thereof  in  the  longitudinal  direction  is  taken 
into  account  for  the  forward  fed  of  the  cradle 
and  the  positioning  means) ,  the  cradle  is  essen- 
tially constituted  by  a  plurality  of  metallic  sheets 
37,  cut  away  in  corresponding  relation  with  the 
outer  profile  of  the  fuselage,  and  arranged  in 
such  manner  as  to  be  preferably  at  the  level  of 
the  transverse  frames  and  formers,  these  plates 
being  carried  by  a  support  38. 

As  for  the  positioning  means,  they  are  consti- 
tuted by  curved  members  39  adapted  to  come  op- 
posite the  plates  37  of  the  cradle,  these  curved 
members  including  recesses  at  40  for  the  passage 
of  the  stringers  and  of  the  longitudinal  bars  and 
being  fitted  with  supports  for  receiving  the  angle 
plates  and  ensuring  their  mounting. 

Advantageously,  these  curved  members  are 
mounted  in  a  pivoting  manner,  being  for  in- 


stance movable,  at  one  of  their  ends,  about  spin- 
dles 41  passing  through  supports  42  and  adapted 
to  be  secured,  at  their  other  ends,  at  43,  in  sim- 
ilar supports.   Finally  these  curved  members 

5  may  be  provided,  on  the  side  of  the  ends  opposed 
to  those  provided  with  pivoting  axes,  with  a  mov- 
able part  391,  pivoted  at  44  and  including  recess- 
es 401  analogous  to  recesses  40,  this  in  order  to 
ensure  a  perfect  disengagement  (Fig.  20).    A  de- 

10  vice  74  (Fig.  1)  permits  of  interconnecting,  at 
the  time  of  the  mounting,  parts  39  and  391. 

It  will  be  readily  understood  that,  when  the 
whole  is  set  in  position,  the  skin  or  covering,  to- 
gether with  its  stringers,  can  be  rigidly  held  be- 

15  tween  the  metal  sheets  of  the  cradle,  37,  and  the 
ridges  of  curved  members  39  extending  between 
recesses  40  or  401.  It  is  then  possible  to  effect, 
with  a  high  accuracy,  the  positioning  and  assem- 
bly of  the  angle  plates  which  will  have  previously 

20  been  adapted  to  said  supports  of  the  curved 
members. 

As  for  these  supports  they  are  advantageously 
arranged  as  follows: 

They  include  lugs  45  adapted  to  penetrate  into 

25  at  least  some  of  the  holes  46  provided  in  the  an- 
gle plates  for  the  riveting  thereof  on  the  frames 
or  formers  (Figs.  16  and  17) . 

They  must  permit,  once  these  angle  plates  are 
in  position,  of  keeping  them  in  said  position,  for 

30  instance  by  means  of  pivoting  hooks  47  carried 
by  the  curved  members  and  subjected  to  the  ac- 
tion of  springs  49. 

Figs.  18  and  19  illustrate  analogous  arrange- 
ments for  fitting  in  position  angle  plates  on  lon- 

35  gitudinal  bars  4,  the  whole  being,  preferably,  car- 
ried by  plates  75  displaceable  with  respect  to 
curved  members  39. 

Such  arrangements  permit,  not  only  of  obtain- 
ing a  high  accuracy  in  the  assemblies,  but  also  of 

40  having  easy  reach  to  the  riveting  apparatus  and 
the  riveting  holes  shown  at  49  in  Fig.  17. 

Of  course,  the  whole  is  arranged  in  such  man- 
ner as  to  permit,  once  the  riveting  operation  is 
finished,  of  disengaging  the  curved  members. 

45  This  result  is  obtained,  for  instance,  in  the  fol- 
lowing manner: 

On  the  one  hand,  these  curved  members  are 
adapted  to  undergo  some  transverse  displace- 
ments, being  for  instance  mounted  with  a  cer- 

50  tain  play  j  (at  least  equal  to  the  length  of  lugs 
45)  in  their  supports  42  (Fig.  22) ,  and  tightening 
means  50  being  provided  for  ensuring  the  posi- 
tioning in  assembly  position  (shown  by  Fig.  22) 
and  for  ensuring,  after  releasing,  said  lateral  dis- 

55  placements. 

And,  on  the  other  hand,  concerning  hooks  47, 
they  are  mounted  in  such  manner  that  they  can, 
in  position  of  rest,  be  retracted  into  holes  such 
as  51  (Figs.  16  and  17) ,  in  such  manner  that  they 

60  do  not  project  from  the  face  of  the  curved  mem- 
bers located  on  the  side  of  the  angle  plates. 

Finally,  the  device  above  described  may  be 
completed  by  means  for  facilitating  the  obtain- 
ment,  in  the  course  of  the  mounting  and  the  riv- 

(55  eting,  of  a  good  pressure  of  application  of  the 
curved  members  on  the  skin  or  covering  and  the 
cradle.  These  means  may  consist  in  the  provi- 
sion, on  each  curved  member  (or  on  several 
curved  members  if  they  are  conjugated)  of  an 

70  eccentric  52  combined  with  pin  43  which,  for 
instance  extends  therethrough,  this  eccentric  be- 
ing operated  through  a  hand  control  member  53 
(Fig.  15a) . 

I  have  thus  obtained  a  mounting  system  which 
75  permits  of  effecting  the  mounting  of  the  angle 
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plates  on  one  half  of  the  covering  or  skin  of 
section  HI  (or  any  other  section,  for  instance  a 
portion  of  section  n  obtained  on  the  device  of 
Pigs.  2  to  7)  and  which  would  also  permit  of 
making  the  other  half,  although  it  is  also  pos- 
sible, for  the  latter,  to  work  in  connection  with 
the  mounting  device  intended  for  the  assembly 
of  the  frames  and  formers  and  which  will  be 
hereinafter  described  with  reference  to  Figs.  25 
to  32. 

In  the  case  of  developable  sections  of  the  fuse- 
lage, it  would  of  course  be  possible  to  adapt  the 
method  above  set  forth  to  the  case  of  the  work 
being  carried  out  in  a  plan. 

As  a  matter  of  fact,  if  the  whole  obtained  after 
assembly  by  means  of  the  device  of  Figs.  13  to  22 
is  developed,  I  obtain  a  figure  such  as  23,  in  which 
the  angle  plates  are  disposed  along  arcs  a,  b,  etc. 
Of  course,  it  will  be  possible,  in  order  to  effect 
the  assembly  of  the  angle  plates  in  a  plane,  to 
position  them  by  means  of  curved  bands  54  re- 
placing said  curved  memebrs  39  and  which  may 
be  provided  with  the  same  supports  for  the  an- 
gle plates  as  them.  The  whole  thus  obtained 
can  subsequently  be  very  easily  curved  and  trans- 
ferred to  the  devices  which  will  now  be  described. 
It  should  be  noted  that  the  arrangement  of  Fig. 
24  might  be  combined  with  those  of  Figs.  8  to  12. 

Concerning  the  assembly  of  the  skin-stringers- 
angle  plates  units  with  the  frames  and  formers, 
it  is  carried  out  by  means  such  that  these  units 
are  maintained,  during  the  assembly,  exactly  in 
the  final  shape  they  are  to  occupy,  always  through 
positioning  means  analogous  to  those  above  de- 
scribed, the  frames  and  formers  being  themselves 
maintained  in  the  correct  relative  positions. 

For  this  purpose,  it  is  advantageous  to  have 
recourse  to  a  device  of  the  same  kind  as  that  of 
Figs.  13  to  22  but  in  which  the  curved  members 
39  are  arranged  in  such  manner  as  to  be  able 
to  position  the  frames  and  formers,  preferably 
after  naving  also  positioned  the  angle  plates  with 
respect  to  the  portion  of  the  skin  or  covering 
placed  in  the  cradle  (Figs.  25  to  31) . 

It  suffices,  for  this  purpose,  to  provide,  for 
said  curved  members,  a  possibility  of  transverse 
displacement  j  in  supports  42,  of  sufficient  am- 
plitude for  taking  into  account,  on  the  one  hand, 
the  stroke  necessary  for  the  disengagement  of 
said  lugs  43,  and,  on  the  other  hand,  the  space 
e  occupied  by  the  frame  or  former,  after  its 
introduction  between  the  angle  plates  8  and  the 
curved  members  39  (Fig.  30) . 

I  therefore  proceed  to  the  mounting  of  the 
gussets,  as  above  indicated.  Then,  once  this  has 
been  done,  the  curved  members  are  suitably  dis- 
engaged and  the  frames  or  formers  6  are  set  in 
position  (Figs.  29  to  31) .  I  then  exert,  by  means 
of  the  curved  members  and  means  such  as  eccen- 
trics 52,  a  new  pressure  toward  cradle  37,  said 
curved  members  being  for  instance  provided, 
from  place  to  place,  with  projections  55  intended 
to  act  as  abutments  against  the  wings  55  of  the 
frames  or  formers  (Fig.  30) . 

At  this  time,  everything  is  in  position  for  per- 
mitting the  riveting  of  the  frames  or  formers 
on  the  angle  plates,  which  can  be  done  immedi- 
ately, if  there  is  sufficient  room  for  this.  Notches 
may  eventually  be  provided  for  this  purpose  in 
the  curved  members  for  the  passage  of  the  tools. 

It  is  also  possible,  as  shown,  to  effect  a  tem- 
porary fixation,  by  vices  57  or  any  other  means; 
each  curved  member  39  is  then  moved  backward 
so  as  to  permit  the  approach  of  the  riveting  tools 
(Fig.  31).  In  this  position,  it  is  still  possible  to 
maintain  the  pressure  exerted  on  the  skin, 
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wedges  52  being  interposed  so  as  to  make  allow- 
ance for  the  conical  shape  of  said  skin. 

I  have  thus  riveted  the  frames  or  formers  on 
one  half  (or  in  any  kind  a  portion)  of  the  whole 
constituted  by  the  skin,  the  stringers  and  the 
angle  plates.  There  remains  to  effect  the  as- 
sembly on  the  other  half  or  part  (for  instance 
that  established  on  the  device  of  Figs.  13  to  22). 
For  this  purpose,  this  half  is  adapted  above  the 
elements  6  (Fig.  25)  and  it  is  very  tightly  held, 
eventually  by  making  use  of  external  curved  mem- 
bers 59  (Figs.  25  and  27)  which  exert  a  pressure 
on  the  whole,  which  curved  members  can  be  re- 
moved after  the  squeezing  operation. 

Concerning  the  riveting  of  this  second  por- 
tion, it  can  be  effected  when  the  whole  is  in  the 
horizontal  position.  But,  on  the  other  hand,  this 
may  be  awkward.  Therefore,  it  is  sometimes 
interesting,  according  to  another  feature  of  the 
invention,  to  pivot  the  whole  of  the  cradle  and 
of  the  section  of  fuselage  fixed  thereto  in  such 
manner  that  said  whole  is  disposed  vertically, 
the  workman  or  workmen  being  then  able  to 
work  on  a  platform  movable  on  the  inside  of  the 
fuselage  section. 

For  this  purpose,  the  elements  of  cradle  37, 
instead  of  being  carried  by  the  fixed  frame  38 
are  carried  by  a  movable  support  60  which  can 
be  mounted  in  a  pivoting  manner  about  an  axis 
6 1 ,  the  whole  being  operable  by  means  of  a  cable 
62  passing  on  a  pulley  63  carried  by  a  pillar  64 
and  ending  on  a  winch  65,  with  the  provision, 
of  course,  of  locking  means  66,  67. 

At  68  (Figs.  25  and  26)  I  have  shown  a  shaft 
or  pit  in  which  can  move  the  portions  of  longi- 
tudinal bars  4  which  may  eventually  project  from 
section  III  (which  portions  are  intended  to  come 
to  assemble  with  the  covering  or  skin  of  section 
II,  and  on  the  inside  thereof). 

Concerning  the  mounting  of  the  frames  and 
formers  5,  6  of  this  curved  section  II,  it  is  possible 
either  to  proceed  as  above  set  forth,  or  of  using 
floor  7  for  positioning  these  elements  5,  6,  which 
may  previously  have  been  assembled  on  this  floor, 
for  subsequently  receiving  the  skin-stringers  or 
skin-stringers-angle  plates  units.  The  whole  can 
be  carried  out  in  line  with  a  section  III  which 
has  already  been  constructed,  in  such  manner 
as  to  perform  the  assembly  of  section  II  on  the 
extensions  of  the  longitudinal  bars  4  of  section 
III. 

I  may  further  make  use,  for  the  assembly  of 
the  various  sections,  of  connecting  or  coupling 
rims  provided  at  the  ends  of  said  sections,  ac- 
cording to  the  method  set  forth  in  the  French 
patent  application  Ser.  No.  441,519  above  men- 
tioned. 

It  should  be  noted  that  the  assembly,  in  order 
to  be  absolutely  accurate  with  the  methods  above 
set  forth,  calls  for  formers  and  frames  6,  5  of 
highly  accurate  outline,  same  as  the  elements 
of  cradle  37. 

For  this  purpose,  it  is  advantageous  to  have 
recourse  to  arrangements  already  set  forth  in 
prior  patent  applications  filed  by  me  and  accord- 
ing to  which,  starting  for  instance  from  two  half- 
frames  extending  over  180°  and  of  an  outline 
well  determined  on  a  pattern  (circular  in  the 
present  case),  and  intending  to  assemble  them 
together  by  means  of  fish-joints  69  (Figs.  32  and 
33)  in  order  to  obtain  a  closed  and  perfectly  cir- 
cular frame  or  former,  I  proceed  as  follows:  I 
effect  the  riveting  of  these  joints  on  moulds  or 
patterns  70,  71,  of  a  shape  corresponding  exactly 
to  that  of  the  finished  frame  or  former  and 
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against  which  the  halves  of  the  element  (frame 
or  former)  are  fixed,  by  securing  at  72,  during  the 
operation  of  riveting  of  the  joint  69,  which  oper- 
ation takes  place  through  passage  73  and  others 
provided  in  the  pattern.  The  whole  can  be  car- 
ried by  a  table  74  having  expansible  arms  75,  76, 
which  can  be  adapted  to  a  whole  set  of  frames 
or  formers  of  different  diameters. 

The  chief  advantages  of  the  system  according 
to  the  invention  are  the  following: 

The  assemblies  are  effected  with  a  high  ac- 
curacy; 

The  structures  can  be  caused  to  work  under 
conditions  of  perfect  homogeneity,  which  in- 
creases their  resistance; 


Quantity  production  is  made  easy. 

In  a  general  manner,  while  I  have,  in  the 
above  description,  disclosed  what  I  deem  to  be 
practical  and  efficient  embodiments  of  the  pres- 
-  ent  invention,  it  should  be  well  understood  that 
I  do  not  wish  to  be  limited  thereto  as  there 
might  be  changes  made  in  the  arrangement,  dis- 
position, and  form  of  the  parts  without  depart- 
ing from  the  principle  of  the  present  invention 
10  as  comprehended  within  the  scope  of  the  ap- 
pended claims. 

FELIX  AMIOT. 
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ALIEN   PROPERTY  CUSTODIAN 


DEVICE    FOR    SUPPORTING    ARTICLES  IN 
GALVANIC  BATHS  AND  THE  LIKE 

Robert  Weiner,  Francfort-on-Main,  Germany; 
vested  in  the  Alien  Property  Custodian 

Application  filed  August  14,  1939 


The  present  invention  relates  to  the  suspension 
in  galvanic  baths  and  the  like  by  means  of  suc- 
tion of  objects  which  have  no  hooks,  eyes  or 
similar  attachments. 

The  known  devices  of  this  kind  have  various 
disadvantages  of  which  one,  for  example,  con- 
sists in  that  to  support  objects  to  be  suspended 
in  addition  to  the  suction  additional  mechanical 
means  must  be  provided.  This  renders  the  ap- 
paratus complicated  and  expensive.  A  further 
disadvantage  is  that  vibration,  such  as  impacts 
against  the  container  of  the  bath,  generally  re- 
act very  unfavourably  on  the  objects  to  be  gal- 
vanized which  are  often  very  sensitive.  Finally, 
it  has  been  found  to  be  a  defect  of  the  known 
apparatus  that  it  is  not  possible  rapidly  to  mount 
in  position  the  objects  to  be  galvanized. 

Now  I  have  found  that  the  above  mentioned 
defects  and  disadvantages  can  very  simply  be 
avoided  by  providing,  for  the  direct  attachment 
of  the  objects  to  the  carrier,  suction  cups  of 
elastic  materials  which  conveniently  are  also  pro- 
vided with  conducting  parts  for  the  supply  and 
withdrawal  of  the  electric  current. 

The  apparatus  according  to  my  invention  has 
also  the  advantage  that,  in  particular,  objects 
which  have  no  hooks,  eyes  or  the  like  can  be 
suspended  in  the  bath  very  rapidly  without  trou- 
ble and  with  certainty.  Thus,  for  example, 
shields,  medals  or  the  like  can  very  rapidly  and 
with  certainty  be  applied  to  their  carrier.  The 
use  of  the  previous  widely  customary  frame  for 
holding  the  objects  to  be  galvanized  can  be  com- 
pletely eliminated  by  using  the  apparatus  accord- 
ing to  my  invention.  Holding  frames  have,  apart 
from  their  complications  in  use,  the  further  dis- 
advantage that  the  frame,  together  with  the  ob- 
ject, cannot  be  moved  through  the  liquid  of  the 
bath  because  then  the  contacts  for  the  electrical 
current  supply  are  affected.  This  disadvantage 
has  a  particularly  unfavourable  effect  when,  for 
example,  in  processes  for  chromium  plating,  it  is 
absolutely  necessary  to  have  very  powerful  and 
good  contacts. 

The  suction  cups  to  be  used  according  to  my 
invention  can  consist  of  india-rubber  or  the 
like.  In  certain  cases  a  suction  conduit  can  be 
connected  to  the  suction  member  so  that  it  is 
possible  to  alter  at  will  the  pressure  prevailing  in 
the  suction  space. 

The  suction  members  can  consist  wholly  or 
partly  of  metallized  india-rubber  so  that  in  some 
cases  the  provision  of  special  electrical  connec- 
tions is  unnecessary. 

It  is  convenient  so  to  connect  the  members 
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carrying  the  electric  current  with  the  supporting 
parts  of  the  apparatus  that  in  practical  opera- 
tion they  are  completely  protected  from  unde- 
sired  influences,  for  example  the  liquid  of  the 
galvanic  bath.  Preferably  a  screw  is  used  as  the 
member  for  fastening  the  suction  cup  to  a  mem- 
ber of  the  container  for  the  bath,  which  screw 
projects  into  or  traverses  the  wall  of  the  suction 
cup  in  the  latter  case  has,  for  example,  a  shoul- 
der or  the  like  by  means  of  which  the  screw 
abuts  against  the  inner  surface  of  the  suction 
cup.  Preferably,  in  order  to  secure  the  screw 
bolt  and  in  some  cases  to  adjust  it  there  is  pro- 
vided a  nut  which  is  conveniently  so  disposed 
outside  the  suction  cup  that  it  can  be  adjusted 
by  hand. 

A  particularly  simple  and  convenient  construc- 
tional form  of  the  subject  of  my  invention  is  ob- 
tained when  the  above  mentioned  attachment 
screw  is  constructed  as  a  conductor  for  the  elec- 
trical current  which  is  to  be  supplied  to  the  ob- 
ject to  be  galvanized. 

For  transferring  the  electric  current  to  the  ob- 
ject to  be  galvanized  there  is  conveniently  pro- 
vided a  contact  spring  which  is  preferably  dis- 
posed in  the  cavity  of  the  suction  cup.  This  ar- 
rangement has,  for  example,  the  advantage  that 
the  contact  spring  is  fully  protected  from  the  in- 
fluence of  the  gelvanic  bath  when  the  suction 
cup  is  pressed  on,  i.  e.  when  in  practical  opera- 
tion. 

In  addition  to  the  contact  spring,  there  is  con- 
veniently also  provided  an  expansion  spring 
which  seeks  to  bring  the  contact  spring  into  abut- 
ment with  the  object  to  be  galvanized  or  its 
rear  side.  When  an  expansion  spring  is  so  used, 
the  contact  spring  is  bowed  and  so  arranged 
that  it  encircles  the  expansion  spring  in  U- 
form.  The  one  end  of  the  contact  spring  is  then 
connected  in  a  conducting  manner  with  the  head 
portion  of  the  attachment  screw  which  passes 
centrally  through  the  wall  of  the  cup,  whilst  the 
other  end  of  the  contact  spring  carries  the  con- 
tact plate  which  is  to  abut  against  the  object  to 
be  galvanized.  At  the  rear  side  of  the  suction 
cup  is  preferably  provided  a  projection  which  is 
conveniently  of  dish  form,  the  cavities  in  the  dish 
and  the  suction  cup  facing  away  from  one  an- 
other. The  projection  of  dish  form  has,  for  in- 
stance, the  advantage  that  it  permits  a  secure 
positioning  of  the  whole  suspension  device  on  an 
object,  ledge  or  the  like,  in  particular  when  the 
projection  is  likewise  constructed  as  a  suction 
cup. 

An  arrangement  is  also  to  be  recommended  in 
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which  the  projection  and  the  suction  cup  are 
formed  as  a  unit,  for  example  of  india-rubber 
or  the  like.  In  some  cases  there  can  be  pro- 
vided between  the  projection  and  the  suction  cup 
a  thin  portion  of  such  form  that  the  suction  cup 
has  a  certain  freedom  of  movement  relatively  to 
the  projection. 

When  providing  a  projection  on  the  suction 
cup,  the  member  for  attaching  the  whole  suspen- 
sion device  is  conveniently  located  in  the  central 
axis  of  the  device.  In  some  cases  the  supporting 
bolt,  for  example  a  screw  bolt,  is  of  hollow  con- 
struction and  provided  at  its  end  remote  from 
the  suction  cup  with  a  connecting  piece  by  means 
of  which  it  can  be  connected  to  a  pressure  con- 
duit or  the  like.  The  other  end  of  the  screw  bolt 
then  conveniently  opens  immediately  into  the 
cavity  of  the  suction  cup  so  that  the  pressure  or 
suction  produced  in  the  cup  cavity  on  pressing 
the  cup  on  to  the  object  to  be  galvanized  can  be 
varied  if  necessary.  It  is  also  then  possible  by 
increasing  the  pressure  in  the  connected  conduit 
to  facilitate  detachment  of  the  object  from  the 
cup.  The  suspension  device  and,  in  particular, 
the  parts  of  it  which  come  in  contact  with  the 
liquid  of  the  galvanic  bath  are  preferably  con- 
structed of  a  material  practically  insensitive  to 
the  influence  of  the  bath,  for  example  acid-re- 
sisting india-rubber;  in  some  cases  the  particu- 
larly endangered  parts  may  be  provided  with  a 
protective  coating,  for  example  of  varnish  or  the 
like. 

As  has  also  been  found,  the  utility  of  the  sus- 
pension device  can  be  increased  by  using  several 
suspension  devices,  for  example  in  a  row  adjoin- 
ing one  another  on  one  ledge.  An  example  of 
construction  of  the  subject  of  my  invention  is 
shown  diagrammatically  and  in  section  in  the 
accompanying  drawing. 

I  denotes  the  suction  cup  consisting,  for  ex- 
ample, of  ordinary  soft  rubber  or  other  elastic 
natural  or  synthetic  material  which  is  provided 
on  the  side  remote  from  its  cavity  with  a  rear- 
wardly  projecting  portion  2,  which  adjoins  a 
further  portion  3  having  the  form  of  a  bell  or 
dish,  the  diameter  of  which  is  greater  than  the 
diameter  of  the  throat  2  but  smaller  than  the 


diameter  of  the  suction  cup  I .  The  suction  cup  I , 
throat  2  and  dish  shaped  portion  3,  which  can 
likewise  have  the  form  of  a  suction  cup,  consist 
of  a  single  piece,  all  the  parts  of  which  are  con- 

5  veniently  in  the  form  of  bodies  of  revolution. 
Coaxially  with  the  central  axis  of  these  bodies 
of  revolution  is  provided  a  screw  spindle  4  having, 
at  the  end  terminating  in  the  cavity  5  of  the  suc- 
tion cup  I,  a  collar  or  shoulder  6,  the  rear  an- 

10  nular  surface  of  which  abuts  against  the  inner 
face  of  the  suction  cup.  On  the  screw  spindle  4 
is  also  arranged  an  adjustable  nut  7,  which  is 
located  within  the  cavity  8  of  the  dish  shaped 
portion  3. 

15      The  screw  spindle  4  engages  in  a  frame  9,  for 
example  of  ledge  form,  and  thereby  gives  the 
suspension  device  the  necessary  support  and  the 
correct  position. 
In  the  cavity  5  of  the  suction  cup  I  is  provided 

20  a  contact  spring  10  connected  at  one  end  with 
the  shoulder  6  and  at  the  other  end  to  a  contact 
plate  ( I .  Between  the  front  face  of  the  shoulder 
6  and  the  opposing  surface  of  the  contact  plate 
II  is  arranged  a  helical  spring  12,  consisting  for 

25  example  of  steel,  which  seeks  to  distance  the  con- 
tact plate  1 1  from  the  shoulder  6  and  thereby 
brings  the  plate  into  firm  abutment  with  the  ob- 
ject 13  to  be  galvanized,  for  example  an  orna- 
mental shield. 

30      The  screw  4  may  be  made  of  brass,  the  contact 
spring  10  of  copper  plate,  and  the  suction  cup, 
together  with  the  parts  formed  in  one  piece  with 
it,  of  rubber  or  the  like. 
To  the  screw  4  is  attached  in  a  manner  not 

35  further  described  the  connecting  lead  for  the 
supply  of  electrical  current  to  the  object  to  be 
galvanized. 

The  suspension  of  the  object  to  be  galvanized 
and  the  attachment  of  the  electrical  contact  is 

40  effected  in  a  simple  manner  by  pressing  the  suc- 
tion cup  on  to  the  rear  face  of  the  shield  or  the 
like  to  be  galvanized.  In  place  of  the  contact 
device  shown  in  the  drawings,  there  can  obviously 
also  be  employed  a  device  constructed  as  a  bell 

45  push  contact. 
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Our  invention  relates  to  the  manufacture  of 
compact  junctions  of  light  metals  or  their  alloys 
and  objects  made  therefrom  with  heavy  metals 
or  their  alloys  and  objects  made  therefrom 
whereby  these  compact  junctions  are  made  with- 
out any  welding  or  soldering  process. 

According  to  our  invention  beryllium,  alumin- 
ium, magnesium  and  their  alloys  may  be  used  as 
light  metals,  whereas  copper,  lead,  tin,  gold,  sil- 
ver, zinc,  iron,  nickel,  chrom  tungsten,  molybde- 
num, titanium,  thorium  and  their  alloys  may  be 
used  as  heavy  metals. 

Our  invention  may  be  employed  over  a  very 
wide  range,  so  for  instance,  for  the  junction  of 
tubes,  pieces  of  tubes,  cylinders,  sheets,  rods, 
wires  and  so  on,  made  from  light  metals,  with  the 
same  or  otherwise  formed  objects,  which  are 
made  from  heavy  metals,  or  vice  versa.  Accord- 
ing to  our  invention,  for  instance,  tubes  made 
from  heavy  metals  may  be  manufactured  with 
intermediate  pieces  from  light  metals,  or  tubes 
may  be  formed  which  consist  out  of  alternate 
nearly  equal  parts  of  heavy  metals  and  light 
metals.  Furthermore,  it  is  possible  to  join  sheets 
of  heavy  metals  with  those  made  from  light 
metals.  Objects,  such  as  for  instance,  sheets  of 
light  metal,  may  be  coated  with  heavy  metals  or 
may  be  bordered  with  them.  A  further  object  of 
our  invention  consists  in  manufacturing,  for  in- 
stance, a  cylinder  from  soft  metal  which  is  en- 
closed in  a  cylinder  of  heavy  metal  in  such  a 
manner  that  the  outer  wall  of  the  internal  cylin- 
der and  the  inside  wall  of  the  external  cylinder 
are  in  contact  with  each  other.  Sheets  of  light 
metals  which  are  bordered  with  ledges  of  heavy 
metals  or  the  like  may  be  used,  for  instance,  for 
the  manufacture  of  cases  or  the  like. 

According  to  our  invention  the  junction  of 
light  metals  and  their  alloys  with  heavy  metals 
and  their  alloys  will  be  carried  out  as  follows: 
The  junction  points  are  brought  into  contact  with 
each  other  and  then  heated  to  temperatures  ly- 
ing below  the  melting  point  of  the  lowest  melting 
constituent.  During  the  heat  treatment  the  ob- 
jects to  be  joined  are  subjected  to  sintering  by 
means  of  pressure.  These  very  simple  proceed- 
ings result  in  excellent  junctions  between  light 
metals  and  heavy  metals  according  to  the  fact 
that  a  diffusion  process  takes  place  at  the  junc- 
tion points  of  the  metals.  We  have  found  that 
the  penetration  of  one  metal  into  the  other  or  the 
alternate  diffusion  between  the  metals  develops 
quicker  with  higher  temperatures.  Therefore  it 
has  been  proved  advantageous  to  use  tempera- 
tures which  are  near  the  melting  point  of  the 


lowest  melting  constituent.  Nevertheless,  lower 
temperatures  will  yield  also  to  satisfactory  junc- 
tions. In  cases  which  require  an  absolute  sta- 
bility of  form  and  constancy  of  volume  we  have 

5  found  it  advantageous  to  use  temperatures  con- 
siderably below  the  melting  temperature  of  the 
lowest  melting  constituent.    It  is  necessary  to 
extend  the  duration  of  treatment  in  such  cases. 
An  important  feature  of  our  invention  is  the 

1(>  effect  of  pressure  during  the  heat  treatment. 
The  use  of  pressure  involves  a  better,  more  uni- 
form and  remarkably  quicker  diffusion.  Of 
course  the  rate  of  diffusion  depends  also  on  the 
constants  of  material. 

15  The  duration  of  heat  treatment  depends  on  the 
consistency  of  the  metals  to  be  joined  with  each 
other  and  on  the  other  conditions  of  work,  such 
as  height  of  temperature,  height  of  pressure  and 
so  on.  Usually  a  heat  treatment  of  about  one  to 

20  five  hours  is  sufficient.  In  some  cases  10  minutes 
or  about  half  an  hour  will  suffice. 

According  to  our  invention  higher  pressures, 
for  instance,  50  to  100  kgrs/qcm  or  more  may 
also  be  used.   In  many  cases  lower,  even  consid- 

25  erably  lower  pressure  will  be  sufficient.  A  low 
pressure  is,  for  instance,  well  suited  of  soft 
metals,  such  as  copper  or  lead,  are  to  be  treated. 

The  pressure  may  be  produced  after  well 
known  methods,  for  instance,  by  compression. 

30  Sometimes  the  use  of  compression  will  be  super- 
fluous, for  instance,  if  one  of  the  metal  compo- 
nents, such  as  the  border  part  or  the  outer  cas- 
ing will  be  able  to  exert  a  pressure  on  the  in- 
cluded metal  part  during  the  heat  treatment  on 

35  account  of  its  thermal  properties.  For  instance, 
a  light  metal  sheet,  made  from  beryllium,  which 
is  to  be  joined  tightly  with  a  border  of  a  heavy 
metal,  such  as  copper,  may  be  worked  in  such  a 
manner  that  the  copper  border  is  shrinked  on. 

40  Furthermore,  the  metals  may  be  joined  with 
each  other  in  such  a  manner  that  the  desired 
pressure  at  the  junction  area  originates  from  the 
irregular  dilatation  of  the  metals.  According  to 
our  invention  double  cylinders,  junctions  between 

•15  tube  connecting  pieces  and  so  on  may  be  manu- 
factured in  this  manner. 

If  necessary  the  metal  areas  which  are  to  be 
joined  with  each  other  may  be  subjected  to  a  pre- 
cleaning.   Very  good  junctions  may  be  obtained, 

50  however,  if  the  special  cleaning  processes  such  as 
descaling,  treatment  with  chemicals  and  so  on 
are  not  employed. 

Our  invention  may  be  illustrated  with  the  fol- 
lowing example  of  a  junction  between  copper 

55  and  beryllium:  A  temperature  of  850°  C.  and  a 
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pressure  of,  for  instance,  70  to  100  kgrs/qcm  dur- 
ing a  time  of  about  one  hour  will  result  in  a  dif- 
fusion layer  of  about  1  mm  thickness  which 
proves  to  be  an  intimate  and  solid  junction  be- 
tween the  objects  to  be  joined  with  each  other. 

Our  invention  is  of  special  advantage  insofar 
as  a  junction  of  light  metal  parts  with  heavy 
metal  parts  or  objects  therefrom  may  be  carried 
out  with  absolute  consistency  of  volume  and  sta- 
bility of  form.  Furthermore,  our  invention  is 
especially  suited  for  metals  or  metal  alloys  which 
may  be  soldered  or  welded  only  with  difficulty, 
such  as,  for  instance,  beryllium  and  certain 
beryllium  alloys. 

An  important  field  for  the  employment  of  the 
process  according  to  our  invention  is,  for  in- 


stance, the  manufacture  of  windows  for  X-ray 
emanation,  tubes  or  other  emanation  tubes  which 
serve  for  the  formation  of  electromagnetic  or 
corpuscular  rays  (electron  microscope,  radio  ac- 

5  tive,  i.  e.  atomic  conversion  phenomena).  Our 
invention  is  especially  suited  for  these  purposes 
giving  the  possibility  to  border  windows  from 
beryllium  which  is  not  weldable  or  solderable 
per  se  with  a  ring  of  a  suitable  heavy  metal,  for 

10  instance,  copper.  Those  windows  may  then  be 
inserted  vacuum  tight  after  a  known  method 
into  vacuum  apparatus  of  all  kinds,  for  instance, 
by  welding  or  soldering. 

13  HANS  BERNSTORFF. 
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Object  of  our  invention  is  a  process  for  carry-  such  as  for  instance,  nitrates,  nitrites,  chromates, 
ing  out  chemical  reactions  consisting  in  introduc-  acetates,  chlorides,  cyanides,  bromides,  further- 
ing gaseous  or  vaporous  reactants  into  a  melt.  more  oxides,  hydroxides,  sulfates  etc.  of  alkali 
This  melt  serves  as  a  heat  carrier,  acting  itself  metals,  earth  alkali  metals,  earth  metals,  rare 
catalytically  or  containing  catalysts.  The  intro-  r>  earths,  such  as  cerit  chloride  and  so  on.  Further- 
duction  of  the  reactants  into  the  melt  is  carried  more  carbonates,  phosphates,  borates,  silicates, 
through  in  such  a  manner  that  the  gases  or  vapors  such  as  glasses  or  silica,  and  the  like,  cyanates, 
effect  a  permanent,  thorough  and  uniform  in-  urea  or  other  organic  substances  such  as  higher 
termixture  of  the  melt  as  well  as  of  the  intro-  boilingor  high  melting  hydrocarbons,  for  instance, 
duced  substances.  The  temperature  in  the  melt  1°  paraffin,  naphthalene,  dekahydronaphthalene, 
is  well  adjusted  according  to  the  conditions  of  the  halogenated  naphthalene,  diphenyloxide,  nitro- 
reaction.  By  these  means  it  is  possible  to  main-  benzene  or  the  like  may  be  used  as  initial  sub- 
tain  the  melt  during  the  whole  process  at  the  de-  stances  for  the  bath. 

sired  temperature  which  proves  to  be  of  special  The  above  mentioned  compounds  and  sub- 
advantage  for  the  reaction.  At  the  same  time  h5  stances  may  be  used  sometimes  per  se  but  usual- 
it  is  possible  to  bring  the  reactant,s  into  intimate  I?  we  have  found  it  advantageous  to  combine  some 
contact  with  each  other  and  also  with  the  melt  of  these  compounds  to  form  a  mixture  which  is 
and  the  catalysts.  In  consequence  of  the  consid-  especially  suitable  for  the  necessary  temperatures 
erable  capacity  of  heat  of  the  salt  melt  with  re-  as  well  as  for  the  desired  reaction.  Generally, 
spect  to  the  comparatively  insignificant  little  20  the  composition  of  the  melt  will  be  selected  in 
parts  of  the  reaction  participants  which  are  pres-  such  a  manner  that  the  temperature  of  the  re- 
ent  in  the  melt,  all  possible  chemical  reactions  action  will  be  counterbalanced  between  the  solidi- 
may  be  carried  through  isothermically,  even  if  the  fication  point  and  the  evaporation  point, 
reactions  per  se  are  qualified  by  marked  absorp- 

tion  or  evolution  of  heat.   As  a  consequence  of  25  EXAMPLEo 

the  permanent  intermixture  of  the  melt,  evolved  j  nitrates 

by  the  gaseous  or  vaporous  reactants,  new  heat  Degrees 

transfer  as  well  as  catalytically  effective  contact  Centigrade 

surfaces  between  the  melt  and  the  reactants  are  30  KNO3  +70  LiN03__  __  130 

constantly  formed.  30  55  KNO3  +45  NaNOs  I  218 

The  introduction  of  the  gaseous  and/or  vapor-  50  KNO3  +50  NaN03__  _  140 
ous  reactants  into  the  melt  may  be  carried  out  50  NaNO3+50  NaN02__  220 
with  nozzles  or  the  like.   If  necessary,  the  agi- 
tating effect  may  be  enhanced  by  the  introduc-  II.  Chlorides 
tion  of  a  gaseous  initial  substance  in  excess  or  35 
even  in  great  excess.  According  to  our  invention 

it  is  also  possible  to  introduce  inert  gases  or  va-  Degrees 

pors,  as  for  instance,  carbonic  acid,  water  vapor  01  _.  ^,  .      _       ,  _  Centigrade 

and  the  like,  besides  the  other  gaseous  or  vapor-  *J  „£l2toA  £™      ll   f 30 

ous  reactants,  in  order  to  increase  the  agitation  in  40  50  BaCl2+30  KCl  +20  NaCl  540 

the  melt.  (b)  Chlorides -{-carbonates 

Our  invention  is  especially  suitable  for  the  cn        .=„  -m-o  ™  rCn 

carrying  through  of  various  reactions,  such  as  ku+w  Na2C03   560 

for  instance,  the  chemical  addition  of  water,  (c)  Chlorides -{-fluorides 

splitting  off  water,  hydrogenation,  dehrydrogena-  45  g5  Caci2+15  CaFi_.  645 

tion,  oxidation,  dissociation,  polymerisation  and 

the  like.   At  the  same  time  organic  compounds  ^  Chlorides -{-sulfates 

of  different  character,  for  example  hydrocarbons,  35  NaCl+65  Na2S04__     620 

compounds  containing  oxygen,  such  as  alcohols, 

aldehydes,  carboxylic  acids,  ketones,  phenols,  50                 (e)  Chlorides+phosphates 

amines  and  the  like  may  be  introduced  into  the  35  K3PO4  +  67  KCl  720 

melt  and  brought  to  conversion  therein.    Fur-  .  . 

thermore,  reactions  of  an  anorganic  nature,  for  *    Chlonaes+ borates 

instance,  the  manufacture  of  hydrocyanic  acid  88  BaCh+7  Na2B407+5  MgO  980 

ex  carbon  monoxide  and  ammonia,  or  the  manu-  :,r>           ,                   ,      -u  *. 

facture  of  SO3  and  the  like  may  be  carried  out  <0)  Chlortdes+carbonates+sulfates 

according  to  our  invention.  40  NaCl+20Na2CO3+40  Na2S04  500 

Thorough  investigations  have  shown  that  a  TTT  „ 

considerable  amount  of  substances  may  be  used  Chromates 

for  the  manufacture  of  the  aforementioned  melts,  60  50  K-CrcOv+SO  Na2Cr207  300 
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IV.  Sulfates 

25  K2S04+75  Na2S04  830 

V.  Phosphates 

70  Na4P2O7+30  K4P2O7   875  5 

44  K4P2O7+56  KPO4  615 

VI.  Silicates 

45  BaSI03+55  Na2Si03   905  10 

VII.  Borates 

50  NaBO2+50  LiBCte  648 

VIII.  Bromides 
50  KBr+50  NaBr   640  15 


The  regulation  and  maintainance  of  the  suit- 
able temperature  of  the  reaction  may  be  carried 
into  effect  by  external  heating,  but  we  prefer 
mostly  to  use  internal  heating.  If  the  reactions  20 
are  of  an  exothermic  nature  the  liberated  heat 
may  be  used  for  internal  heating,  for  instance 
in  such  a  manner  that  the  conversion  is  com- 
bined with  an  other  exothermic  reaction  or  com- 
bustion. We  have  found  it  advantageous  to  use  25 
flues  or  dipping  burners  for  internal  heating, 
whereby  the  dipping  burners  may  be  arranged  in 
a  chamber  adjacent  to  the  reaction  chamber  in 
such  a  way  that  no  mixture  of  the  combustion 
gases  with  the  reaction  products  takes  place.  3q 
The  heating  may  also  be  effected  by  means  of 
an  electric  current,  for  instance,  by  resistance 
heating  or  by  heating  through  electrodes  whereby 
the  salt  melt  acts  as  an  electrolyte  and  the  al- 
ternative current  may  be  conducted  through  elec-  35 
trodes  in  contact  with  the  electrolytes.  Further- 
more, we  have  found  it  useful,  to  combine  various 
heating  means,  for  instance  in  such  a  manner 
that  the  main  heat  supply  will  be  effected  by 
means  of  dipping  burners  or  flues  whereas  the  40 
fine  adjustment  will  be  carried  out  by  resistance 
or  electrode  heating.  Moreover,  the  use  of  in- 
ternal heating  has  the  advantage  that  the  walls 
of  the  melting  vessel  may  be  made  out  of  metal- 
lic as  well  as  out  of  ceramic  material  and  hence  45 
be  adapted  perfectly  to  the  thermic  and  chemical 
stress. 

If  the  heating  is  carried  out  with  electrodes  the 
latter  may  either  act  chemically  or  catalytically 
or  influence  the  conversion  in  a  favorable  man-  50 
ner.  We  have  found  it  advantageous  to  use 
graphite  electrodes  with  the  manufacture  of  hy- 
drocyanic acid  ex  carbon  monoxide  and  am- 
monia, whereby  the  electrodes  may  deliver  the 
carbon  as  well  as  remove  the  undesired  oxygen.  55 

By  carrying  out  our  invention  we  proceed 
sometimes  in  such  a  way  that  the  substances  to 
be  introduced  into  the  melt  are  subjected  to  a 
pre-heating  and  may  then  be  used  for  internal 
heating  or  adjustment  of  temperature.  The  pre-  fi0 
heating  of  the  substances  to  be  introduced  may 
be  effected  with  the  waste  heat,  for  instance, 
coming  from  the  flues.  Excessive  introduction 
of  reaction  participants  or  additional  introduc- 
tion of  inert  gases  or  vaporous  substances  will  65 
also  lead  to  the  formation  of  excessive  heat. 

Furthermore,  the  introduction  of  gaseous  or 
vaporous  substances  into  the  melt  may  be  used 


to  blow  liquid  or  finely  divided  solid  substances 
into  the  melt. 

As  we  have  already  mentioned,  the  melts  may 
be  used  or  their  composition  selected  in  such  a 
manner  that  they  may  act  specifically  or  cata- 
lytically per  se.  Certain  oxidising  reactions  may 
be  improved  by  introducing  of  boric  acid  or  bo- 
rates or  barium  compounds  into  the  melt.  On 
the  other  hand,  specifically  acting  catalysts,  in- 
soluble in  the  melt,  may  be  used  either  alone  or 
in  combination,  for  instance,  in  such  a  manner 
that  they  are  suspended  in  the  melt  in  a  finely 
or  extremely  finely  powdered  condition.  Cata- 
lysts which  tend  to  deposit  in  the  melt  or  to  rise 
therein,  may  be  precipitated  on  suitable  carriers 
which  do  not  liquate  and  may  be  suspended  in 
the  melt. 

As  catalysts  various  elements  and  compounds 
such  as  for  instance,  metals,  metal  compounds, 
earth  acids  or  salts  may  be  used.  For  instance, 
hydrogenations  may  be  carried  into  effect  with 
the  aid  of  the  usual  hydrogenation  catalysts,  such 
as  nickel,  iron,  molybdenum,  tungsten,  zinc  oxide. 
Oxidations  may  be  carried  into  effect  in  the  pres- 
ence of  oxidation  catalysts,  such  as  for  instance, 
iron  oxide,  vanadic  acid  and  so  on;  splitting  off 
water  will  be  carried  out  in  the  presence  of  alu- 
minium oxide,  titan  dioxide,  earth  alkali  phos- 
phates and  so  on.  Carriers  for  catalysts,  which 
themselves  tend  to  deposit,  are  aluminium  oxide, 
voluminous  or  active  silica,  asbestos,  magnesium 
oxide,  beryllium  oxide,  charcoal,  activated  char- 
coal; carriers  for  ascending  catalysts  are,  for  in- 
stance, heavy  metals,  such  as  tungsten,  copper 
and  the  like. 

Our  invention  has  been  proved  especially  suit- 
able for  the  carrying  through  of  reactions  which 
require  high  temperatures  as  well  as  for  the 
maintainance  of  a  constant  temperature,  such 
as  for  instance,  the  manufacture  of  acetylene  or 
ethylene  from  methane.  Furthermore,  our  in- 
vention is  extraordinarily  well  suited  for  the  car- 
rying out  of  partial  oxidation  reactions  as  for 
instance,  the  manufacture  of  phthalic  acid  or 
maleinic  acid  by  oxidation  of  aromatic  hydro- 
carbons; or,  for  the  manufacture  of  carboxylic 
acids,  ketones,  aldehydes  or  alcohols  by  partial 
oxidation  of  methane  or  its  homologues. 

Our  invention  may  be  carried  out  at  usual 
pressure,  under  vacuo  or  at  increased  pressure, 
also  at  high  and  very  high  pressure.  If  it  occurs 
that  considerable  quantities  of  the  melt  are  car- 
ried over  in  a  vapor-  or  mist  like  form  together 
with  the  reaction  products,  these  quantities  may 
be  collected  in  an  absorption  bulb  and  re-con- 
ducted into  the  melting  vessel.  The  melts  as  well 
as  the  catalysts  therein  may  be  regenerated  dur- 
ing the  operation,  for  instance,  in  such  a  man- 
ner that  one  part  of  the  melt  will  be  passed  over 
into  a  chamber  adjacent  to  the  reaction  cham- 
ber, where  it  will  be  subjected  to  a  regenerating 
treatment,  for  instance,  by  means  of  water  vapor 
or  oxidising  gases  and  afterwards  reconducted 
into  the  reaction  vessel. 

WALTER  BECK. 
HANS  WALTER. 
KLAUS  BONATH. 
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The  present  invention  relates  to  a  process  for 
the  production  of  condensation  products  of  pen- 
taerythritol  with  polybasic  organic  acids  and 
monobasic  aliphatic  acids  containing  more  than 
five  carbon  atoms. 

The  production  of  artificial  resins  by  the  con- 
densation of  pentaerythritol  with  polybasic  acids 
has  been  known  for  a  number  of  years.  How- 
ever, these  resins  because  of  certain  undesirable 
characteristics,  even  though  they  had  many  val- 
uable properties  especially  for  application  in  the 
electrical  industry,  have  not  been  introduced  into 
the  art.  The  prior  art  resins  suffered  from  sev- 
eral drawbacks.  For  example,  the  condensation 
products  were  not  completely  clear  and  did  not 
retain  their  form  and  shape.  The  prior  art 
resins  of  this  class  were  affected  by  moisture 
and  were  not  completely  resistant  thereto.  In 
addition,  the  hardened  product  did  not  possess 
constant  properties. 

I  have  discovered  that  the  drawbacks  of  the 
prior  art  pentaerythritol  resins  may  be  overcome 
in  a  simple  but  efficacious  manner. 

It  is  an  object  of  the  present  invention  to  pro- 
vide a  process  for  manufacturing  condensation 
products  of  pentaerythritol  with  polybasic  or- 
ganic acids  and  monobasic  aliphatic  acids  con- 
taining more  than  five  carbon  atoms. 

It  is  another  object  of  the  present  invention  to 
provide  pentaerythritol-polybasic  organic  acid 
resins  which  are  completely  clear  and  have  great 
stability  of  form  and  shape. 

It  is  a  further  object  of  the  present  invention 
to  provide  condensation  products  of  pentaeryth- 
rithritol  and  polybasic  organic  acids  which 
are  highly  resistant  to  and  practically  unchanged 
by  moisture. 

It  is  also  within  the  contemplation  of  the  pres- 
ent invention  to  provide  a  hardened  product  of 
the  condensation  of  pentaerythritol  and  poly- 
basic organic  acids  which  has  substantially  con- 
stant properties. 

The  present  invention  likewise  contemplates  a 
process  for  the  preparation  of  condensation 
products  of  pentaerythritol  and  polycarbonic 
acids  together  with  aliphatic  acids  containing 
more  than  five  carbon  atoms. 

Other  objects  and  advantages  will  become  ap- 
parent to  those  skilled  in  the  art  from  the  fol- 
lowing description. 

Broadly  speaking,  I  have  discovered  that  the 
various  disadvantages  and  undesirable  proper- 
ties of  the  prior  art  pentaerythritol-polybasic  or- 
ganic acid  condensation  products  may  be  over- 
come by  employing  pentaerythritol  in  a  purified 
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state.  The  pentaerythritol  obtainable  in  com- 
merce, even  when  it  has  a  high  melting  point, 
contains  greater  or  lesser  quantities  of  con- 
taminants such  as  sugars,  aldehydes,  formic  acid 
and  the  like  which  influence  the  melting  point 
of  the  pentaerythritol  to  no  considerable  extent. 
Even  the  so-called  pure  pentaerythritol  is  con- 
taminated more  or  less  by  admixtures  of  one  or 
more  of  the  aforementioned  contaminants.  For 
example,  even  pentaerythritols  having  melting 
points  of  about  253°  C.  are  not  completely  free 
from  deleterious  contaminants.  Thus,  it  can  be 
readily  appreciated  that  the  melting  point  of  a 
pentaerythritol  is  not  a  sensitive  enough  charac- 
teristic of  the  material  to  be  used  as  the  sole 
means  of  determining  its  applicability  in  the 
process  of  the  present  invention. 

The  quantity  of  deleterious  substances,  par- 
ticularly reducing  substances,  in  the  unpurified 
pentaerythritol  may  be  determined  by  titration 
with  Fehlings*  solution  or  by  means  of  electro- 
metric  titration.  The  best  method  we  have  found 
for  this  purpose  is  the  titration  with  potassium 
permanganate.  The  pentaterythritol  is  purified, 
for  example,  by  washing  several  times  until  the 
titration  with  a  solution  of  potassium  perman- 
ganate reaches  a  minimum  which  is  not  reduced 
by  further  washing. 

In  accordance  with  the  present  invention,  it  is 
preferred  to  employ  pentaerythritol  for  the  con- 
densation process  which  has  been  prepared  in 
accordance  with  the  process  of  the  German  ap- 
plication D  76  325  IVc/12o,  corresponding  to 
U.  S.  application  Serial  No.  230  426,  filed  17.9.38. 

In  accordance  with  the  process  of  the  afore- 
said German  application,  pentaerythritol  is  pre- 
pared and  recovered  from  solutions  containing  it 
by  means  of  concentration  and  crystallization  in 
the  presence  of  1  to  10%  and  preferably  2  to  6% 
of  free  acid.  Pentaerythritol  prepared  in  ac- 
cordance with  the  process  of  the  German  ap- 
plication D  77  001,  VId/12o  is  likewise  adapted 
to  condensation  with  polybasic  organic  acids  in 
accordance  with  the  principles  of  the  present 
invention. 

In  order  that  those  skilled  in  the  art  may  have 
a  better  understanding  of  the  principles  of  the 
present  invention,  the  following  illustrative  exam- 
ple is  provided. 

Pentaerythritol  obtained  by  the  condensa- 
tion of  acetaldehyde  with  formaldehyde  is  re- 
crystallized  until  there  is  no  appreciable  de- 
crease in  the  quantity  of  reducing  substances  as 
indicated  by  titration  with  Fehlings'  solution  or 
a  solution  of  potassium  permanganate.  There- 
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after,  136  grams  of  this  specially  purified  product 
are  melted  with  292  grams  of  adipic  acid.  The 
melt  is  maintained  at  a  temperature  of  about 
140°C  for  a  period  of  time,  say  about  one-half 
hour.  A  water-clear,  substantially  transparent 
resin  is  obtained  which  may  be  treated  in  a  man- 
ner well  known  to  those  skilled  in  the  art  to  pro- 
duce plastic  masses,  lacquers,  foils,  electric  insu- 
lating masses,  either  by  means  of  solvents  or  by 
taking  advantage  of  the  thermoplasticity  of  the 
product. 

It  is  possible  to  employ  other  polybasic  organic 
acids  in  place  of  the  aforesaid  adipic  acid.  Thus, 
phthalic  acid,  succinic  acid,  oxalic  acid,  maleic 
acid,  sebacic  acid,  tartaric  acid,  citric  acid,  aco- 
nitic  acid  and  the  like  may  be  used  in  quantities 
corresponding  to  the  amount  of  adipic  acid  indi- 
cated in  the  illustrative  example. 

Example 

After  recrystallization  as  described  above  136 
grams  pentaerythritol  are  melted  with  296  grams 
of  phthalin  anhydride.  The  melt  is  maintained 
at  a  temperature  of  about  150°  for  3  hours.  A 
water-clear,  transparent  resin  is  obtained  which 
preferably  can  be  used  for  producing  lacquers 
and  the  like,  or  by  further  heating  at  about  the 
same  temperature  for  a  longer  time  it  can  be 
made  insoluble  but  very  resistant  against  the 
influence  of  acids  and  lyes. 

Furthermore,  mixtures  of  the  aforesaid  poly- 
basic organic  acids  or  with  other  polybasic  organic 
acids  may  be  employed.  For  the  most  part  2 
moles  of  a  polybasic  organic  acid  are  taken  for 
one  mol  of  pentaerythritol.  When  a  mixture  of 
different  polybasic  organic  acids  is  used,  gener- 
ally the  same  proportion  is  chosen.  Of  course 
the  choice  of  an  other  proportion  is  possible. 

The  products  which  are  obtained  by  condens- 
ing pentaerythritol  with  a  mixture  containing 
polybasic  organic  acid  or  acids  and  higher  ali- 
phatic monobasic  acids  are  particularly  well 
adapted  for  use  in  preparing  electric  insulating 
lacquers.  Furthermore  by  addition  of  monobasic 
acids  containing  more  than  five  carbon  atoms 
the  mechanic  properties  of  the  resin  are  im- 
proved very  much.  Thus,  such  resins  show  a 
considerable  elasticity  and  in  addition,  they  pos- 
sess a  greater  tending  strength. 


In  order  to  provide  those  skilled  in  the  art  with 
an  illustrative  embodiment,  attention  is  directed 
to  the  following  example. 
From  the  recrystallized  pentaerythritol  136 
-,  grams  are  melted  with  110  grams  of  pure  adipic 
acid  and  111  grams  phthalic  anhydride  and  116 
grams  of  caproic  acid  are  mixed  into  the  melt  by 
stirring.  Then  the  melt  is  maintained  during  2 
days  at  about  130°  under  diminished  pressure  and 

1 3  then  warmed  still  during  further  days  at  about 
160°  at  the  normal  pressure. 

Finally  two  comparison  samples  are  enclosed. 
Both  are  produced  under  exactly  the  same  con- 
ditions, and  the  initial  materials  of  both  only  dif- 

[g  fer  in  the  used  pentaerythritol.  In  the  sample 
marked  with  No.  1  corresponding  to  our  inven- 
tion a  very  pure  pentaerythritol,  obtained  by  re- 
peated recrystallization,  is  used  the  potassium 
permanganate  value  of  which  was  only  1,2,  while 

20  in  the  sample  marked  with  No.  2,  a  customary 
pentaerythritol  was  employed  which  indicated  a 
potassium  permanganate  value  of  30. 

For  toth  samples  always  136  grams  of  the  re- 
spective pentaerythritol  were  mixed  with  146 

gg  grams  of  pure  adipic  acid  and  148  grams  of 
phthalic  anhydride  and  the  mixture  was  melted 
at  160°.  After  filtration  the  melt  was  warmed 
at  about  130°  during  three  hours  at  a  pressure 
of  15  m/m.  Then  it  was  poured  into  molds  in 

;50  which  it  was  slowly  heated  to  160°  and  then 
maintained  at  this  temperature  during  24  hours. 
The  difference  in  the  both  samples  is  so  evi- 
dent, that  no  further  words  are  necessary  there- 
for. 

35  Although  the  present  invention  has  been  de- 
scribed in  conjunction  with  certain  embodiments 
thereof,  it  is  to  be  understood  that  variations  and 
modifications  may  be  made  as  those  skilled  in 
the  art  will  understand.    Such  variations  and 

40  modifications  are  to  be  considered  within  the 
purview  of  the  specification  and  the  scope  of  the 
appended  claims.  Thus,  mixtures  of  polybasic 
organic  acids  and  aliphatic  monobasic  acids  con- 
taining more  than  five  carbon  atoms  may  be  em- 

45  ployed  with  pentaerythritol  to  obtain  condensa- 
tion products  having  particular  properties. 
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The  present  invention  relates  to  the  manufac- 
ture of  artificial  resins  by  condensing  pentaery- 
throl  with  organic  acids  and  to  a  process  for 
producing  a  pentaerythrol  of  high  melting  point 
and  to  the  product  of  said  process. 

Formerly,  the  condensation  of  pentaerythrol 
with  acids,  such  as  phthalic  or  succinic  acid,  was 
carried  through  until  the  removal  of  water  vapor 
from  the  reaction  mixture  was  finished.  After- 
wards, when  trying  to  harden  these  masses,  they 
became  porous.  Therefore,  these  artificial  mass- 
es could  not  be  used  for  producing  clear  mould- 
ed bodies  or  articles  requiring  clarity  of  compo- 
sition. 

An  object  of  the  invention  is  to  improve  the 
quality  of  the  resins,  of  the  method  of  produc- 
tion, and  of  the  quality  of  the  pentaerythrol. 

Another  object  of  the  invention  is  to  provide  a 
new  material  useful  for  electrical  purposes,  espe- 
cially for  covering  electric  wires  with  an  insulat- 
ing layer  of  lacquer  containing  pentaerythrol 
resins. 

It  is  also  an  object  of  the  invention  to  provide 
a  process  for  producing  a  relatively  pure  form 
of  pentaerythrol  having  a  high  melting  point. 

A  further  object  of  the  invention  is  to  produce 
pentaerythrol  with  a  melting  point  up  to  about 
257°  C.  or  higher. 

Other  and  further  objects  and  advantages  will 
become  apparent  from  the  following  description. 

Broadly  stated,  according  to  the  present  inven- 
tion, the  mixture  of  pentaerythrol  and  organic 
acids,  especially  polybasic  acids,  is  subjected  to  a 
ripening  process  after  condensation.  This  ripen- 
ing process  consists  of  a  continued  heating  at 
higher  temperatures,  preferably  in  vacuo. 

It  is  not  yet  quite  clear  which  reactions  cause 
this  ripening.  In  many  cases,  after  ripening  for 
some  time,  the  liberation  of  small  quantities  of 
water  can  be  noticed.  Thus,  the  ripening  can 
also  be  effected  by  heating  at  ordinary,  elevated, 
or  reduced  pressures,  preferably  in  the  presence 
of  hygroscopic  substances,  such  as  gypsum,  sodi- 
um sulfate,  or  acetic  anhydride.  The  masses,  ri- 
pened according  to  the  present  invention,  can  be 
hardened  in  any  known  manner,  e.  g.,  by  rais- 
ing the  heating  temperature  or  by  continuing  the 
time  of  heating. 

The  hardening  process  is  favored  by  adding 
acidic  substances,  such  as  sulphuric  acid,  phos- 
phoric acid,  boric  acid,  sodium  bisulphate,  mono- 
chloracetic  acid,  and  benzol  sulphonic  acid.  It 
is  also  possible  to  bleach  the  masses  by  adding 
bleaching  substances,  especially  if  the  masses  are 
not  purified  instead. 


For  the  purpose  of  giving  those  skilled  in  the 
art  a  better  understanding  of  carrying  the  in- 
vention into  practice  the  following  illustrative 
examples  are  given. 

5  Example  No.  1 

About  136  grams  of  pentaerythrol  are  melted 
with  about  290  grams  of  adipic  acid  and  left  at 
about  140°  C.  for  about  half  an  hour.    After  this 

10  time,  when  the  liberation  of  water  vapor  is  about 
finished,  the  reaction  mixture  is  ripened  at  about 
130°  C.  in  vacuo  for  about  IV2  hours,  whereafter 
the  product  is  left  under  ordinary  pressure  and 
at  a  moderate  temperature,  i.  e.  in  this  case, 

15  at  about  120°  C,  for  about  one-half  hour. 

Instead  of  adipic  acid,  other  acids,  such  as 
phthalic  acid,  succinic  acid,  oxalic  acid,  maleic 
acid,  sebacic  acid,  tartaric  acid,  citric  acid,  and 
aconitic  acid,  or  mixtures  thereof,  can  also  be 

20  used.  Together  with  pentaerythrol,  other  poly- 
hydric  alcohols,  such  as  glycerol,  glycol,  and 
mannitol,  can  be  reacted  according  to  the  inven- 
tion. The  reaction  mixture  can  contain  other 
substances  able  to  condense  or  polymerize  to  form 

25  resins,  such  as  phenolic-formaldehyde,  vinyl  es- 
ter or  other  vinyl  compounds,  such  as  acrylic  de- 
rivatives, styrene,  etc. 

It  has  been  found  that  polycarbonic  acids  with 
long  chains,  such  as  adipic  acid  or  pimelic  acid, 

3*1  cause  soft  polymerization  products  to  be  ob- 
tained, having  qualities  similar  to  those  of 
caoutchou  or  butadiene  polymers.  On  the  other 
hand,  hard  masses,  which  may  be  used  as  arti- 
ficial glass,  can  be  produced  by  reacting  penta- 

35  erythrol  with  oxalic  or  phthalic  acids.  Gener- 
ally, the  hardness  of  the  product  is  varied  by 
regulating  the  duration  and  the  temperature  of 
the  ripening  process. 
The  resols,  obtained  according  to  the  ripening 

id  process  disclosed  herein,  can  be  immediately  sub- 
jected to  a  hardening  process  by  heating  for  from 
about  1  to  about  3  hours  at  temperatures  of  about 
160°  to  about  180°  C.  These  hardened  resols  are 
easily  handled  for  storing  or  shipping.    They  can 

45  later  be  moulded  by  hardening  in  any  desired 
manner. 

Example  No.  II 

About  137  grams  of  pentaerythrol  and  about 
332  grams  of  phthalic  acid,  or  about  296  grams 

s0  of  phthalic  anhydride,  are  melted  together  and 
kept  at  about  140°  to  about  150°  C.  for  about 
25  minutes.  After  the  liberation  of  water  vapor 
has  ceased,  the  reaction  product  is  cooled  to  about 
120  to  about  130°  C.  and  left  at  this  tempera- 

55  ture  is  vacuo  for  about  20  to  about  40  minutes, 
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after  the  addition  of  gypsum.  The  masses  ob- 
tained by  this  process  can  then  be  treated  as  in 
Example  No.  I. 

It  has  also  been  found  that  an  excellent  lacquer 
for  covering  and  insulating  metal  electric  wires 
is  obtained  by  condensing  pentaerythrol  with 
aliphatic  saturated  carbonic  acids  containing 
more  than  5  carbon  atoms  in  the  molecule. 
Mono-,  as  well  as  polybasic  acids  can  be  used 
for  this  purpose,  e.  g.  caprylic  acid,  acid,  adipic 
acid,  stearic  acid  and  lauric  acid.  It  is  preferred 
to  use  those  mono-basic  acids  which  contain 
about  8  to  about  12  carbon  atoms,  especially  the 
mixture  of  fatty  acids  taken  from  the  oxidation 
of  paraffin. 

The  lacquer  made  from  these  condensation 
products  possesses  excellent  adhesive  qualities 
with  respect  to  the  metal  wires.  The  wires  can 
be  bent  without  destroying  the  covering  resin 
layer,  and  the  lacquer  films  do  not  get  brittle 
with  time,  in  contrast  with  lacquer  made  with 
the  aid  of  softening  agents.  It  is  a  special  ad- 
vantage of  these  products  that  they  can  be  used 
as  metal  wire  lacquers  without  any  addition  of 
a  softening  agent,  if  necessary. 

In  covering  metal  wires  with  the  lacquer,  it  is 
preferred  to  do  so  by  dissolving  the  condensation 
products  in  a  suitable  solvent  or  by  using  them 
in  the  molten  state.  In  the  latter  method,  it 
is  necessary  that  the  condensation  products  be 
partially  or  wholly  in  the  socalled  A-stage,  that 
is,  in  the  first  stage  immediately  after  the  con- 
densation, when  no  hardening  or  no  insolubility 
has  been  begun.  The  covered  wire  is  put  in  an 
oven  having  a  temperature  of  about  130  to  about 
250°  C.j  whereby  the  lacquer  becomes  infusible  or, 
at  least,  fusible  with  difficulty.  Of  course,  it 
is  desirable,  but  not  necessary,  to  ripen  the 
resins  before  applying  them  to  the  wire  in  the 
manner  described  above.  The  coverings  may 
contain,  in  addition,  other  artificial  resins  which 
are  electrically  highly  valuable,  such  as  poly- 
styrene, as  well  as  phenol-formaldehyde  resin, 
urea  resins,  vinyl  resins,  or  chlorinated  caou- 
tchouc, which  may  be  added  to  the  molten  lac- 
quer or  to  the  solution  of  the  resins.  It  is  also 
possible  to  add  hardening  oils. 

Example  No.  Ill 

About  136  grams  of  pentaerythrol  are  melted 
with  about  292  grams  of  adipic  acid  at  about 
160°  C,  and  thereafter  ripened  at  about  130°  C. 
A  wire  with  a  diameter  of  about  0.03  to  about  3 
mm.  is  drawn  through  this  molten  mixture  at 
about  110°  C.  in  such  manner  that  it  is  homo- 
geneously covered  with  the  lacquer,  while  an 
eventual  excess  is  removed  by  an  apparatus  for 
stripping  it  off.  The  wire  is  led  through  an 
oven  having  a  temperature  of  less  than  about 
400°  C.  The  lacquering  and  enameling  can  be 
repeated  several  times.  After  being  cooled,  the 
layer  is  completely  soft  and  dense,  fast  against 
high  voltage,  and  free  from  pores,  as  shown  by 
examination. 

The  condensation  product  for  the  lacquer  can 
also  be  dissolved  in  a  solvent,  such  as  ethanol, 
and  can  be  applied  in  the  form  of  such  a  solution. 
The  solvent  is  such  as  to  give  a  homogeneous  cov- 
er after  evaporation.  It  is  therefore  preferable 
to  add  higher  boiling  alcohols  to  the  solvent. 

Special  advantages  of  the  lacquer  are  that  it 
does  not  flow  away  when  heated  to  higher  tem- 
peratures and  that  its  chemical  and  physical  sta- 
bilities remain  unchanged  for  years. 

As  a  starting  material,  it  is  preferred  to  use 


a  relatively  pure  pentaerythrol  of  high  melt- 
ing point,  and  the  present  invention  provides  for 
the  production  of  such  pentaerythrol.  The 
pentaerythrol  thus  formed  is  well  adapted  for 

g  use  in  the  production  of  the  resins  described  here- 
in or  of  explosives. 

Broadly  stated,  the  present  invention  provides 
for  the  production  of  a  pentaerythrol  having 
a  melting  point  up  to  about  257°  C.  or  even 

J0  higher.  This  is  obtained  by  concentrated  solu- 
tions containing  pentaerythrol  in  the  presence 
of  sufficient  free  acid  to  give  a  concentration  of 
free  acid  from  about  1  to  about  10%,  and  pref- 
erably from  about  2  to  about  6%,  in  the  con- 

;,j  centrated  solution,  and  thereafter  crystallizing 
pentaerythrol  from  the  solution.  As  free  acids, 
sulphuric,  phosphoric,  benzene  sulphonic,  and 
acetic  acids,  and  the  like,  can  be  used. 

The  process  disclosed  in  this  invention  is  very 

2Q  useful  in  the  production  of  pentaerythrol  from 
acetaldehyde  and  formaldehyde.  In  this  process, 
formaldehyde  and  acetaldehyde  are  reacted  to- 
gether in  an  aqueous  medium  in  the  presence  of 
alkaline  substances,  such  as  calcium  hydroxide. 
-  The  aqueous  reaction  solution  contains  penta- 
erythrol, di-pentaerythrol  ether  and  other  prod- 
ucts. In  order  to  separate  the  pentaerythrol 
therefrom,  the  alkaline  condensing  agent  is  neu- 
tralized, and  the  solution  is  concentrated  so  that 

3(j  crystallization  occurs.  According  to  the  inven- 
tion, care  is  taken  that  this  crystallization  takes 
place  in  the  presence  of  sufficient  quantities  of 
free  acid.  It  is  preferred  that  the  free  acid  be 
already  present  during  the  concentration  of  the 

;;-  solution  by  evaporation.  It  is  assumed  that,  un- 
der these  circumstances,  chemical  reactions  take 
place  which  are  important  for  obtaining  very 
pure  pentaerythrol,  but  which  take  a  certain 
time  for  development. 

40  As  mentioned  above,  it  is  necessary  that  the 
quantities  of  free  acid  which  must  be  present 
be  between  about  1%  and  about  10%  of  the  vol- 
ume of  the  concentrated  solution.  It  is  preferred 
to  use  strong  acids,  mineral  acids  or  benzene  sul- 

4 ;>  phonic  acid,  when  isolating  the  purest  penta- 
erythrol immediately  from  the  reaction  mixture. 
The  yield  of  solid  matter  appears  to  be  smaller 
than  that  obtained  by  the  prior  art,  and  it  is 
assumed  therefrom  that  the  older  processes 

50  yielded  only  pentaerythrols  which  were  contami- 
nated with  large  quantities  of  impurities.  If 
purification  of  these  formerly  produced  impure 
products  by  repeated  crystallizations  is  at- 
tempted, the  yields  obtained  are  lower  than  the 

55  limit  of  the  yields  obtainable  by  the  present  in- 
vention. Moreover,  by  the  former  methods  it 
was  not  possible  to  obtain  such  pure  products  as 
can  be  produced  by  the  present  process. 

Example  No.  IV 

(iO 

An  apparatus  which  is  provided  with  a  stir- 
ring device  and  cooling  coil  is  filled  with  about 
1200  liters  of  water  and  about  400  kilograms  of 
about  30%  formaldehyde,  so  that  the  concentra- 

C5  tion  of  formaldehyde  is  about  7V2%  by  weight. 
Over  a  6  hour  period  about  44  kilograms  of  acetal- 
dehyde in  25%  solution  and  about  42  kilograms 
of  finely  powdered  calcium  hydroxide  are  added 
in  half-hourly  portions.    The  temperature  is  kept 

-Q  at  about  15  to  about  16°  C. 

After  the  condensation  is  finished,  sulphuric 
acid  is  stirred  into  the  reaction  mixture  in  such 
quantity  as  to  change  all  of  the  calcium  hydrox- 
ide to  calcium  sulphate  and,  besides  that,  to  pro- 

75  vide  sufficient  excess  acid  so  that  the  final  con- 
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centrated  volume  will  contain  from  about  2.6  to 
about  2.8%  of  free  acid.  After  separating  out 
the  precipitated  calcium  sulphate,  the  clear  solu- 
tion is  concentrated  at  about  90°  C.  to  about  tb 
of  the  initial  volume.  This  remaining  volume 
determines  the  percentage  of  the  free  acid  pres- 
ent, according  to  the  invention.  The  concen- 
trated solution  is  then  caused  to  crystallize,  and 
the  crystals  are  centrifuged  and  washed  with  a 
small  amount  of  water.  The  product  is  further 
purified  by  one  single  recrystallization  in  water. 
A  yield  of  about  45%  of  a  pentaerythrol  with  a 
melting  point  of  about  255°  C.  is  obtained. 
Of  course,  it  is  also  possible  to  purify  crude 


pentaerythrol  by  using  the  hereindescribed  proc- 
ess. For  this  purpose,  the  crude  product  is  dis- 
solved in  water,  a  sufficient  quantity  of  sulphuric 
acid  is  added,  and  the  solution  is  heated  for  some 

5  time,  concentrated,  and  made  to  crystallize.  Even 
a  solid  crude  pentaerythrol  can  be  subjected  to  a 
treatment  with  free  acids  in  order  to  purify  it. 
In  this  case,  it  is  preferable  to  use  relatively  weak 
acids,  such  as  acetic  acid.    Generally,  however, 

10  the  steps  of  the  invention  provided  for  the  pro- 
duction of  pentaerythrol  itself  are  as  shown  in 
the  preceding  paragraphs. 

KURT  NAGEL. 
FRANZ  KOENIG. 
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My  invention  relates  to  a  process  for  the  flo- 
tation of  non  sulfidic  conglomerations  contain- 
ing quartz,  aluminium  oxide  and  the  like,  for  in- 
stance fluor  spar,  (calciumfluoride)  tin  stone 
(tin  oxide) ,  feldspar,  heavy  spar  (bariumsulfate) 
and  so  on. 

Hitherto  the  flotation  of,  for  instance,  fluor 
spar  was  carried  out  with  substances  such  as  oleic 
acid  and  its  esters,  pine  oil,  tar  oil,  sulfonated 
fatty  acids  and  the  like. 

Now  it  was  found  by  thorough  investigations 
that  the  flotation  of  substances  as  mentioned 
above  will  give  excellent  results  if  flotation  means 
are  used  which  contain  sulfonated,  preferably 
highly  sulfonated  castor  oil  as  foamer  and  fatty 
alcohol  sulfonates,  especially  sulfonated  higher 
fatty  alcohols,  such  as  hepta  decyl  alcohol,  cetyl 
alcohol  and/or  vegetable  oil  sulfonates  as  col- 
lectors. It  has  been  proved  advantageous  to  use 
commercial  products,  consisting  wholly  or  partly 
out  of  higher  fatty  alcohols  such  as  are  used  in 
the  textile  industry.  Instead  of  or  besides  sul- 
fonated fatty  alcohols,  substances  which  are 
known  as  "Igepale"  (auxiliary  means  in  the  tex- 
tile industry)  may,  for  instance,  also  be  utilized. 

The  above  mentioned  additions,  such  as  fatty 
alcohol  sulfonates  and/or  vegetable  oil  sulfonates 
may  either  wholly  or  partly  be  substituted  by 
soaps,  such  as  for  instance,  soda  soap,  potash 
soaps  (?oft  soaps,  oleate  soaps  and  so  on)  or  by 
pyridine  bases,  for  instance,  pure  or  crude  pyri- 
dine and  its  homologues  such  as  picoline,  luti- 
dine,  further  chinaldine  and  the  like.  Further- 
more, the  addition  products  of  ethylene  to  alkyl 
tetra  hydronaphthol  or  of  ethylene  oxide  to  tur- 
pentine wood  oil  and  the  like  may  be  used. 

According  to  my  invention  the  above  men- 
tioned ingredients,  such  as  fatty  alcohol  sulfon- 
ates, vegetable  oil  sulfonates  soaps,  pyridine  bases 
and  addition  products  may  be  added  to  the  sul- 
fonated castor  oil  either  alone  or  in  combination. 
The  components  of  the  mixture  may  be  utilized 
in  the  form  of  pure  or  substantially  pure  products 
or  in  the  form  of  less  pure  commercial  products 
or  as  raw  materials. 

Other  auxiliary  means,  such  as  for  instance, 
wetting  agents,  emulgators  or  the  like  may  be 
added  to  the  sulfonated  castor  oil  or  the  mixtures 
containing  the  sulfonate  castor  oil. 

Sort  and  quantity  of  the  addition  substances 
depend  inter  alia  on  the  kind  of  the  conglomera- 
tion, ratio  of  quantity  of  the  substances  con- 
tained therein,  quality  of  the  flotation  water  and 
so  on.  The  optimal  proportions  of  mixture  will 
be  found  easily  by  some  preliminary  tests. 

The  ratio  of  quantity  may  be  chosen  in  such  a 
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manner  that  the  mixture  contains  of  about  80- 
90%  of  sulfonated  castor  oil  and  of  about  10-20% 
additional  substances  of  the  above  mentioned 
kinds,  either  alone  or  in  combination. 

The  amount  of  the  flotation  means  depends 
on  the  kind  of  the  material  to  be  treated  and  on 
the  contents  of  the  conglomeration  or  pulp  re- 
spectively. In  general,  quantities  of  about  0,5-2 
kgrs.  of  the  mixture  will  be  utilized  per  ton  con- 
glomeration. 

Examples 

1.  Ground  fluor  spar  is  flctated  with  a  mixture, 
consisting  of  8  parts  by  volume  of  highly  sul- 
fonated castor  oil  and  2  parts  by  volume  of  a 
fatty  alcohol  sulfonate,  known  under  the  trade 
mark  "Brilliant-Avirol."  1  kg.  of  the  flotation 
means  is  used  of  1  ton  of  the  conglomeration. 

2.  Ground  heavy  spar  is  flotated  with  a  mix- 
ture which  consists  of  about  90%  parts  by  volume 
sulfonated  castor  oil  and  a  suitable  amount  of 
a  known  wetting  agent  with  10  parts  by  volume 
of  soft  soap.  About  1,5  kgrs.  of  the  flotation 
means  are  used  for  1  ton  of  heavy  spar. 

According  to  my  invention  the  use  of  the  flo- 
tation means  has  the  advantage  that  the  flota- 
tion is  carried  out  quicker  and  better  than  with 
the  addition  of  other  known  substances,  as  al- 
ready mentioned.  Equal  amounts  of  chemicals 
within  given  times  will  yield  better  results  of  con- 
centrates, for  instance,  fluor  spar  concentrates, 
in  comparison  with  the  hitherto  known  methods. 
The  flotation  means  according  to  my  invention 
have  also  the  advantage  that  they  are  eas'ly  sol- 
uble in  water  and  in  consequence  well  to  be 
measured. 

If  desired,  the  flotation  may  be  carried  out  ad- 
vantageously at  elevated  temperatures.  Thus, 
the  working  up  of  fluor  spar  may  be  carried  out, 
for  instance,  at  temperatures  of  about  30-50° 
centigrade,  whereby  the  amount  of  flotation 
means  may  be  diminished  accordingly.  With 
multi  step  working,  for  instance,  only  one  step 
may  be  dene  at  elevated  temperature. 

Accord*ng  to  my  invention  a  combined  table 
concentration  with  a  flotation  may  be  carried  out 
with  advantage.  This  will  be  done  in  such  man- 
ner that  the  raw  conglomeration  mixed  with  wa- 
ter to  form  a.  pulp  is  then  brought  into  contact 
with  a  mixture  of  flotation  means  according  to 
my  invention,  whereupon  the  pulp  treated  with 
the  flotation  means  is  subjected  to  the  usual  sort- 
ing on  a  table  concentrator.  This  facilitates  the 
separation  of  grain  sizes  which  otherwise  would 
not  be  able  to  be  sorted  with  the  usual  flotation. 

AUGUST  GOTTE. 
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As  a  matter  of  fact  cellulose  obtained  by  alka- 
line processes,  such  as  soda  and  sulfate  celluloses 
can  only  be  bleached  with  difficulty  to  yield  a 
good  white  color  without  any  loss  of  stability.  All 
bleached  soda  or  sulfate  celluloses  hitherto  known 
do  not  fulfil  the  requirements  with  respect  to  the 
grade  of  whiteness  or  their  stability  has  been 
attacked  much  more  that  with  bleached  sulfite 
celluloses.  Some  unrefined  bleached  kraft  cellu- 
loses were  recently  handled  showing  a  grade 
whiteness  nearly  similar  to  that  of  bleached  sul- 
fite celluloses.  This  progress,  however,  was  due 
to  undesired  heavy  losses  in  stability.  The  in- 
crease in  the  contents  of  white  was  only  possible 
by  boiling  a  special  bleachable  material  with  a 
considerably  stronger  grade  of  decomposition  but 
also  with  greatly  diminished  qualities  of  stability. 
As  further  losses  in  stability  are  unavoidable  in 
a  bleaching,  it  is  obvious  that  with  a  very  strong 
chlorine  bleaching  the  desired  high  figures  of 
stability  which  are  found  otherwise  in  unbleached 
kraft  celluloses  would  be  entirely  lost. 

According  to  my  invention  I  have  found  that 
it  is  possible  to  bleach  celluloses  obtained  by 
alkaline  processes  in  such  a  way  that  a  material 
results,  not  only  with  a  pure  white  color  but  also 
distinguished  by  a  very  good  stability. 

The  invention  relates  to  the  treatment  of  cel- 
luloses with  a  combined  bleaching  method  by 
utilizing  hypochlorite  and  alkaline  hydrogen  per- 
oxide solutions  or  peroxides  respectively.  The 
various  steps  of  the  hypochlorite  bleaching  and 
the  peroxide  bleaching  may  be  varied  accord- 
ingly. If  desired,  several  bleaching  steps  with  hy- 
pochlorite or  peroxide  may  be  combined  in  any 
variation. 

According  to  my  invention  the  raw  material 
consists  in  celluloses  obtained  by  alkaline  proc- 
esses, as  for  instance,  soda  celluloses  or  sulfate 
celluloses. 

Furthermore  I  have  found  that  it  is  advan- 
tageous to  treat  the  cellulosic  material  before  the 
real  bleaching  with  elementary  chlorine  in  the 
form  of  aqueous  solutions  of  chlorine.  By  this 
process  the  bleaching  treatment  will  be  improved 
and  accelerated.  I  may  carry  out  my  invention 
also  with  a  combination  of  the  combined  bleach- 
ing with  an  acidification  process.  It  is  possible 
to  acidify  at  the  end  of  the  whole  treatment  or 
after  each  bleaching  step  with  hypochlorite  or 
hydrogen  peroxide  or  peroxides  respectively. 
This  acidification  causes  in  many  cases  a  spe- 
cially intensified  clarification,  especially  if  some 
active  chlorine  is  present  from  the  last  bleaching 
step.    According  to  my  invention  the  bleaching 


means  are  firstly  sodium  hypochlorite  or  other 
hypochlorites,  especially  electrolytically  produced 
bleaching  lye  and,  secondly  hydrogen  peroxide 
or  alkaline  reacting  peroxide  solutions  which 

5  form  hydrogen  peroxide,  sodium  percarbonate, 
sodium  perpyrophosphate  and  the  like.  If  hy- 
drogen peroxide  is  used  the  bleaching  bath  must 
be  made  alkaline  by  addition  of  sodium  car- 
bonate, caustic  soda  or  the  like. 

10  In  many  cases  a  special  advantage  was  ob- 
served if,  in  general,  the  alkalinity  of  the  bleach- 
ing bath,  i.  e.  the  baths  containing  hypochlorite 
as  well  as  peroxide,  was  kept  low.  Too  high  an 
alkalinity  may  have  a  decomposing  or  harmful 

15  effect  if  molecular  oxygen  or  air  are  present. 
The  alkaline  content  of  the  bleaching  baths 
should  therefore  not  exceed  5  grs. — advanta- 
geously less  than  2  grs.^calculated  as  sodium 
peroxide,  per  one  liter  of  the  bleaching  bath. 

20  My  invention  may  be  modified  to  a  consider- 
ably extent.  For  instance,  in  the  first  step,  the 
cellulose  may  be  chlorinated  in  a  usual  manner 
with  elementary  chlorine  whereby  it  has  been 
observed  that  celluloses  obtained  by  alkaline 

25  processes  absorb  the  chlorine  somewhat  slower 
than  sulfite  celluloses.  In  consequence,  the  chlo- 
rine is  added  slowly  and  an  excess  thereof  is  kept 
for  a  longer  time,  for  instance,  30  minutes  in  con- 
tact with  the  cellulose.  When  the  chlorine  is  ab- 

30  sorbed  still  slowly,  the  cellulose  is  treated  with 
caustic  soda  either  after  a  short  washing  to  re- 
move the  main  quantity  of  the  formed  hydro- 
chloric acid  and  the  excess  of  chlorine,  or  with- 
out any  washing  and  finally  washed  out. 

35  The  second  step  may  be  varied  likewise.  One 
embodiment  of  my  invention  comprises  the  first 
treatment  of  the  cellulose  with  hydrogen  perox- 
ide in  an  alkaline  medium,  i.  e.  with  addition 
of  caustic  soda,  lime  and  the  like  or  sodium 

40  peroxide,  during  one  or  two  hours  at  about 
35-40°  C,  whereby  even  elevated  temperatures, 
for  instance,  about  55°  C.  are  allowable.  The 
rate  of  peroxide  is  such  that  it  is  spent  in  this 
time.    Thereafter  active  chlorine,  for  instance, 

45  in  the  form  of  a  chlorine  lime  solution,  is  added 
the  cellulose  and  treated  until  the  content  of 
active  chlorine  decreases  no  more  or  only  slowly. 
The  material  was  then  acidified  and  thoroughly 
washed.   If  desired,  the  material  may  be  washed 

50  out  after  the  peroxide  treatment.  With  the  acid- 
ification the  material  brightens  usually  extra- 
ordinarily. 

An  alternate  method  of  proceeding  in  accord- 
ance with  my  invention  consists  in  a  preliminary 
55  bleaching  with  active  chlorine  in  a  known  way 
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until  the  utilized  chlorine  is  wholly  or  nearly 
wholly  consumed.  If  desired,  the  material  may 
then  be  washed  for  a  short  time  and  afterwards 
the  peroxide  added  in  the  above  described  man- 
ner, the  material  is  then  treated  for  one  to  two 
hours  and  acidified  without  any  washing. 

The  invention  may  be  carried  out  also  in  the 
following  way:  the  cellulose  is  treated  accord- 
ingly with  peroxide,  acidified  without  washing 
out,  whereupon  the  hypochlorite  solution  is  added 
directly,  either  after  a  preliminary  short  wash- 
ing or  without  any  washing.  The  material  is 
then  treated  according  to  my  invention. 

Or,  the  peroxide  treatment  may  be  inserted 
without  washing  between  two  treatments  with 
hypochlorite,  whereby  the  acidification  is  carried 
out  only  after  the  second  treatment  with  hypo- 
chlorite, as  described. 

A  further  increase  of  the  whiteness  may  be 
effected  in  such  a  way  that  in  the  third  step 
the  cellulose  is  treated  respectively  with  active 
chlorine  and/or  peroxide,  then  acidified  slightly, 
either  with  or  without  washing  out,  and  finally 
washed  out  thoroughly. 

In  all  cases  a  cellulosic  material  is  obtained 
with  a  considerably  increased  whiteness  in  com- 
parison with  the  hitherto  known  bleached  soda 
and  sulfate  celluloses.  The  whiteness  is  nearly 
the  same  than  that  of  highly  bleached  sulfite 
celluloses  or  even  just  the  same.  Which  of  the 
above  mentioned  variations  is  carried  into  effect, 
depends  on  the  quality  of  the  raw  material. 

The  use  of  the  peroxide  bleaching  bath  en- 
sures a  considerable  saving  of  chlorine  at  the 
bleaching  with  hypochlorite  and  furthermore  a 
very  remarkable  sparing  of  the  fibre  in  such  a 
way  that  celluloses  treated  according  to  my  in- 
vention maintain  their  high  qualities  of  stability. 
Celluloses  which  are  treated  in  such  a  way  do  not 
tend  to  yellowing  or  whenever  only  to  a  very  low 
degree. 

Examples 

1.  A  finlandish  kraft  cellulose  was  chlorinated 
with  3,5%  elementary  chlorine,  3,5%  caustic  soda 
directly  added  and  washed  out.  Thereafter  the 
material  was  treated  with  0,8%  Na202  at  35°  C, 
whereby  the  peroxide  was  spent  after  1,5  hours, 
then  added  2,5%  hydrochloric  acid,  without  pre- 
liminary washing  out;  immediately  thereafter 
0,25%  active  chlorine  as  calcium  hypochlorite  so- 
lution are  added.  The  chlorine  was  entirely  spent 
after  7  minutes,  whereupon  the  material  was 
washed.  Now  1%  active  chlorine  was  added  at 
35°  C;  after  4  hours  0,68%  thereof  was  spent. 
Then  the  material  was  acidified  directly  with 
2%  hydrochloric  acid  and  thoroughly  washed. 

2.  Swedish  soda  cellulose  was  chlorinated  with 
2,7%  of  elementary  chlorine,  shortly  washed,  al- 
kalised  with  1,3%  caustic  soda  and  washed. 
Thereupon  0,5%  hydrogen  peroxide  and  0.5% 
caustic  lime  were  added  and  the  material  treated 
at  a  temperature  of  35-40°  C.  The  peroxide  was 
spent  after  one  hour;  1,32%  active  chlorine  was 
then  added  directly  in  the  form  of  a  chlorine 
lime  solution.  After  2,5  hours  the  chlorine  was 
spent  up  to  0,24%  whereupon  the  material  was 
acidified  without  washing  and  finally  the  cellu- 
lose was  washed  down  to  a  pH  of  7. 

3.  German  kraft  cellulose  was  treated  with 
0,4%  elementary  chlorine,  alkalised  and  washed. 
Then  1%  Na202  was  added  at  35°  C.  which  was 


spent  after  1,5  hours.  Now  the  material  was 
acidified  with  3%  hydrochloric  acid  and  imme- 
diately thereafter  1,0%  active  chlorine  in  the 
form  of  chlorine  lime  solution  was  added.  The 

5  chlorine  was  spent  after  15  minutes;  afterwards 
the  material  was  washed  out.  Then  the  material 
was  treated  once  more  with  1,5%  active  chlorine 
in  an  alkaline  medium  at  35°  C.  After  2,5  hours 
when  only  a  trace  of  chlorine  was  yet  to  be  found, 

10  the  material  was  acidified  and  washed.  Whilst 
the  viscosity  of  the  unbleached  cellulose  in  a 
copper  ammin  solution  was  944  CP,  the  bleached 
cellulose  had  a  viscosity  of  312  CP. 

4.  German  kraft  cellulose  was  treated  with 
15  4%  elementary  chlorine,  as  mentioned  above,  al- 
kalised and  washed  out,  then  treated  with  1,5% 
Na202  at  a  temperature  of  35°  C.  After  3  hours 
the  peroxide  was  spent,  whereupon  the  material 
was  acidified  and  washed.    Then  the  material 

20  was  further  bleached  with  2%  active  chlorine 
at  35°  C.  and,  after  consumption  of  the  main 
quantity  of  the  chlorine,  acidified. 

5.  A  kraft  cellulose  was  chlorinated  with  6,5% 
elementary  chlorine,  shortly  washed,  alkalised 

2.-)  with  1%  NaOH  and  thoroughly  washed.  After- 
wards the  material  was  treated  with  1%  Na202  at 
35°  C,  until  the  peroxide  was  spent  after  3 
hours,  then  acidified  and  immediately  1%  active 
chlorine  as  chlorine  lime  solution  added.  The 

30  chlorine  was  spent  after  10  minutes.  Now  the 
material  was  washed  out  and  further  bleached 
with  1,5%  chlorine  at  35°  C.  After  6  hours  1,24% 
of  the  chlorine  were  spent,  whereupon  the  ma- 
terial was  acidified  and  washed  out.    The  vis- 

35  cosity  of  the  bleached  cellulose  was  431  CP,  whilst 
the  unbleached  cellulose  showed  a  viscosity  of 
1593  CP. 

6.  A  kraft  cellulose  was  treated  with  0,5% 
Na202  at  35°  C.  without  former  chlorination. 

40  The  peroxide  was  spent  after  3  hours,  whereupon 
the  material  was  acidified  and  1%  Cb  added  in 
the  form  of  CaOCb.  After  a  duration  of  5  min- 
utes the  chlorine  was  spent;  the  material  was 
then  washed  thoroughly.   The  material  was  fin- 

45  ished  in  the  second  step  with  2,5%  active  chlorine 
at  35°  C,  acidified  with  hydrochloric  acid  and 
washed  out. 

7.  After  a  preliminary  chlorination  with  6,5% 
Cb  the  kraft  cellulose  was  washed  and  alkalised 

50  with  1  %  NaOH  and  again  washed.  In  the  second 
step  0,75%  Na202  were  added  at  the  beginning 
and  after  its  consumption  1%  active  chlorine 
was  added.  The  chlorine  was  spent  after  2  hours, 
whereupon  the  material  was  acidified  with  hy- 

55  drochloric  acid  and  then  washed.  In  the  last 
step  0,4%  active  chlorine  were  sufficient  to  ob- 
tain the  desired  high  grade  of  whiteness. 

8.  The  preliminary  chlorination  of  a  kraft  cel- 
lulose required  1,6%  Cb.  The  material  was 
washed  shortly  and  alkalised  with  1  %  NaOH  and 
again  washed.  Now  the  material  was  treated 
with  0,5%  active  chlorine  and  after  the  absolute 
consumption  of  the  chlorine,  the  cellulosic  ma- 
terial further  treated  with  0,3%  Na202.  The 

65  cellulosic  material  was  acidified  with  hydrochloric 
acid  and  washed.  The  finishing  was  made  with 
0,6%  active  chlorine,  whereupon  the  material 
was  acidified  and  washed  accordingly. 
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The  cellulose  which  is  used  for  the  manufac- 
ture of  papers  for  photographic  purposes  should 
be  almost  free  from  reducing  substances  which 
may  exert  a  deleterious  effect  upon  photographic 
emulsion  layers  sensitive  of  light.  , 

Object  of  our  invention  is  a  process  for  liber- 
ating the  celluloses  from  the  above  mentioned 
unfavourable  reducing  substances  in  a  simple  and 
sure  manner.  Our  invention  yields  even  to  sat- 
isfactory results  if  relatively  very  impure  cellu- 
loses, for  instance,  straw  cellulose  is  used. 

According  to  our  invention  the  cellulose,  in  a 
bleached  or,  especially,  unbleached  state  is  treat- 
ed primarily  with  alkali  at  elevated  temperature 
and  under  such  conditions  that  no  noticeable 
modification  of  its  content  of  alpha  cellulose  oc- 
curs; the  cellulose  is  then  subjected  to  a  pre- 
treatment  with  peroxide  and  afterwards  finished 
with  hypochlorite.  At  the  end  of  the  bleaching 
treatment  the  material  may  be  acidified.  As 
starting  material,  according  to  my  invention,  all 
celluloses,  as  for  instance,  sulfite  cellulose,  sul- 
fate cellulose,  cellulose  obtained  by  alkaline 
treatment  and  the  like  come  into  consideration. 
Thereby  cellulose,  beech  cellulose,  cotton  or  even 
impure  celluloses,  such  as  straw  cellulose.  Ac- 
cording to  our  invention  the  treatment  with  al- 
kali at  elevated  temperature  should  be  carried 
out  in  such  manner  that  no  noticeable  modifica- 
tion or  increase  of  the  contents  of  alpha  cellu- 
lose occurs.  This  may  be  effected  accordingly, 
for  instance,  by  adjusting  the  temperature,  dura- 
tion of  treatment,  strength  of  alkali  or  several 
of  these  steps  in  such  a  way  that  the  contents 
of  alpha  cellulose  will  at  least  be  only  insignifi- 


cantly be  altered.  Generally,  it  has  proved  ad- 
vantageous not  to  increase  content  of  alkali  in 
this  step  over  about  5  grs/liter  of  the  bleaching 
bath.   This  treatment  is  followed  by  a  combined 

5  bleaching  treatment  with  hypochlorite  and  per- 
oxide which  may  be  varied  accordingly,  whereby 
the  bleaching  with  peroxide  may  be  carried  out 
with  hydrogen  peroxide  or  hydrogen  peroxide 
evolving  substances,  such  as  sodium  peroxide, 

10  perborate,  percarbonate  and  the  like  and  if  de- 
sired, also  with  caustic  soda,  lime  or  other  alkalis 
in  small  quantities  at  moderately  elevated  tem- 
peratures. It  has  proved  advantageous  to  main- 
tain the  alkalinity  of  the  bleaching  bath  in  these 

15  steps  also  below  about  5%. 

After  the  bleaching  treatment  the  material 
may  be  acidified,  advantageously  when  still  hy- 
pochlorite is  present. 
The  invention  is  further  illustrated  by  the  fol- 

2o  lowing  example: 

Unbleached  straw  cellulose  is  treated  with  4% 
caustic  soda,  calculated  on  absolutely  dry  sub- 
stances, for  two  hours  at  a  temperature  of  100° 
C.  and  with  a  density  of  material  of  about  5%. 

25  Then  the  material  is  treated  with  0.3  to  0.5%  so- 
diumperoxide  at  a  temperature  of  35  to  45°  Cen- 
tigrade until  the  peroxide  is  completely  con- 
sumed. The  product  is  then  finished,  acidified 
and  finally  washed,  whereby  an  intermediate 

30  washing  with  2.5%  active  chlorine  (as  calcium 
hypochlorite  or  solution  of  alkali  hypochlorite) 
may  be  inserted,  if  desired. 
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Our  invention  relates  to  a  combined  bleaching 
of  cellulose  by  hydrogen  peroxide  or  other  per- 
oxides. It  is  known  to  bleach  with  hypochlorite 
and  peroxides  whereby  the  former  was  added  as 
a  last  step  in  the  treatment  of  cellulose  in  order 
to  improve  the  grade  of  whiteness.  Hereby  not 
only  the  grade  of  whiteness  will  be  improved  but 
also  a  decrease  in  yellowing  is  observed  without 
substantial  restriction  of  strength.  However,  the 
bleaching  with  chlorine  had  to  be  carried  out  in 
a  very  cautious  manner,  to  keep  the  cellulose  free 
from  notable  quantities  of  oxycellulose.  The 
disadvantage  of  these  methods  consists  in  a  very 
slow  consumption  of  the  active  chlorine  towards 
the  eni  of  the  bleaching  process.  It  is  therefore 
necessary  to  continue  the  bleaching  with  chlorine 
until  the  chlorine  is  practically  consumed.  An- 
other method  comprises  the  step  of  washing  out 
after  the  desired  grade  of  bleaching  is  obtained 
in  order  to  avoid  the  decomposition  of  chlorine 
in  excess  by  the  peroxide.  These  methods  caused 
losses  in  time,  power,  heat  as  well  as  in  water 
or  chemicals.  Especially  the  washing  out  has 
proved  disadvantageous  as  the  contents  of  the 
hollander  will  be  cooled  down  in  most  cases  which 
necessitates  a  new  heating  up  to  the  suitable  re- 
action temperature  for  the  treatment  with  per- 
oxides. 

Now  we  have  found  that  excellent  results  will 
be  obtained  if  the  treatment  with  peroxides  will 
be  carried  out  before  the  bleaching  with  hypo- 
chlorite. The  effect  of  this  reversion  of  the 
bleaching  steps  according  to  our  invention  was 
not  to  be  foreseen.  Hitherto  the  only  possibility 
based  on  economic  considerations  seemed  to  con- 
sist in  the  cheaper  pre-treatment  of  the  cellu- 
lose with  hypochlorite  and  finishing  with  the 
more  expensive  peroxide  to  obtain  the  last 
bleaching  effects.  Thorough  investigations  have, 
however,  shown,  that  working  according  to  our 
invention  results  in  an  extraordinarily  good  and 
permanent  bleaching  effect,  not  only  in  the  single 
steps  but  also  in  the  combination  effect  whereby 
the  expenditure  of  bleaching  material  is  a  rela- 
tively small  one.  Furthermore,  there  is  a  con- 
siderable decrease  in  the  consumption  of  active 
chlorine  which  involves  the  special  advantage 
of  an  increased  sparing  of  the  fibre  material. 

Our  invention  relates  to  the  treatment  of  all 
kinds  of  cellulose,  whereby  for  the  carrying  out 
of  the  various  bleaching  steps  the  well  known 
oxygen  evolving  substances  such  as  hydrogen  per- 
oxide, sodium  peroxide,  perborates,  percarbonates 
and  so  on  may  be  used  whilst  for  the  treatment 
with  chlorine  calcium  hypochlorite,  alkali  hypo- 


chlorite and  the  like  are  utilized.  The  celluloses 
which  are  used  as  raw  material  may  be  subjected, 
for  instance,  to  a  pre-treatment  before  the 
bleaching,  especially  if  the  celluloses  contain  rel- 
atively  larger  quantities  of  incrustations.  The 
cellulose  will  then  be  subjected  primarily  to  a 
treatment  with  chlorine  and  subsequent  alkalini- 
sation  and  according  to  our  invention  after  the 
alkalinization  and  the  washing  process  advan- 
10  tageously  treated  with  peroxides.  The  chlorinat- 
ed, alkalized  and  washed  cellulose  is  then  treated 
in  a  subsequent  step,  for  instance,  with  hydro- 
gen peroxide  or  sodium  peroxide  under  main- 
tenance of  an  alkaline  reaction  which  may  be 
13  obtained,  for  instance,  by  addition  of  caustic  so- 
da, lime  and  the  like.  If  sodium  peroxide  is 
used  as  oxygen  evolving  medium  the  further  ad- 
dition of  caustic  soda  or  the  like  may  be  omitted. 
In  any  case  it  has  proved  advantageous  not  to 
20  use  too  high  a  concentration  of  alkali  in  the 
bleaching  bath,  for  instance,  about  5  g  or  less, 
better  less  than  2  g  per  liter  bleaching  bath  and 
based  on  sodium  hydroxide.  The  amount  of  per- 
oxide is  so  that  it  will  be  consumed  in  about  one 
25  to  two  hours  at  a  working  temperature  of  35- 
55°  C.  These  temperatures  may  be  further  in- 
creased sometimes  according  to  the  stability  of 
the  bleaching  bath  and  the  quality  of  the  treated 
bleaching  material. 

After  the  bleaching  treatment  with  peroxide 
the  after  treatment  with  active  chlorine  accord- 
ing to  our  invention  may  be  carried  out  in  such 
manner  that  the  hypochlorite  solution  is  added 
immediately  to  the  bleaching  material  or,  espe- 
35  cially,  with  higher  temperatures  the  bleaching 
bath  is  first  cooled  down  to  temperatures  of  about 
35°  C,  whereby  a  second  washing  process  may  be 
inserted  and  then  treated  with  hypochlorite. 
The  bleaching  with  chlorine  is  then  continued 
40  until  the  desired  grade  of  whiteness  is  obtained, 
whereupon  the  bleaching  material  is  acidified 
and  washed. 

A  further  improvement  of  the  grade  of  white- 
ness may  be  obtained  by  acidification  at  a  time 
when  the  bleaching  bath  contains  only  small 
quantities  of  active  chlorine  and  the  subsequent 
washing  out  will  afterwards  be  carried  out  im- 
mediately. This  treatment  may  be  combined 
50  with  further  subsequent  bleaching  treatments. 
For  instance,  a  further  treatment  with  peroxide 
may  b3  inserted  after  the  last  treatment  with 
hypochlorite. 
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My  Invention  relates  to  a  process  for  the  dis- 
posal of  waste  cyanide  solutions,  more  particu- 
larly of  solutions  which  contain  practically  no 
metal  salts. 

Hitherto  it  was  known  to  convert  waste  solu- 
tions or  liquids  containing  cyanide,  copper  and, 
for  instance,  other  metals,  such  as  zinc,  into  non- 
toxic solutions  by  a  treatment  with  caustic 
potash,  lime  or  the  like  whereby  the  grade  of 
alkalinity  is  specially  adjusted  for  the  oxidising 
treatment.  In  order  to  obtain  a  practically  com- 
plete conversion  of  the  cyanide  into  cyanate  and 
copper  the  waste  liquids  are  treated  with  oxidis- 
ing means  such  as  halides,  for  instance,  chlorine, 
hypochlorite,  hydrogen  peroxide  and  the  like  at 
elevated  temperature  until  all  cyanide  is  com- 
pletely converted  into  cyanate  and  copper  in  its 
bivalent  form.  The  copper  oxide  which  is  pre- 
cipitated from  the  alkaline  solution  is  then  sepa- 
rated from  the  detoxicated  solution. 

Object  of  my  invention  is  a  process  for  the 
disposal  of  cyanide  containing  liquids,  more  par- 
ticularly, waste  solutions  which  contain  prac- 
tically no  metal  salts.  These  waste  solutions  will 
be  found,  for  instance,  at  case  hardening  proc- 
esses of  iron  and  steel  with  cyanide  or,  generally, 
at  industries  where  hydrocyanic  acid  is  present 
in  the  waste  solutions. 

According  to  my  invention  the  detoxication  of 
the  cyanide  containing  waste  solutions  which  are 
substantially  free  from  metal  salts,  is  carried  out 
in  such  a  manner  that  the  solutions  are  adjusted 
to  the  suitable  degree  of  alkalinity  by  alkaline 
substances  whereupon  the  cyanide  containing 
solutions  are  subjected  to  an  oxidising  conversion 
treatment  with  the  formation  of  a  cyanate. 

The  solution  may  be  rendered  alkaline  by  caus- 
tic potash,  soda,  caustic  lime,  furthermore  in 
combination  also,  for  instance,  of  caustic  lime 
and  caustic  potash.  As  suitable  oxidising  means 
halides,  particularly  chlorine,  hypochlorite,  for 
instance,  sodium  hypochlorite  or  calcium  hypo- 
chlorite, further  hydrogen  peroxide  and  the  like 
may  be  utilized. 

The  oxidising  treatment  may  be  carried  out 
either  at  room  temperature  or  at  elevated  tem- 
perature, for  instance,  at  about  40  to  80°  centi- 
grade. This  treatment  is  continued  until  all  cy- 
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anide  has  been  converted  into  non-toxic  cyanate. 
The  cyanate  undergoes  thereby  a  more  or  less 
extensive  saponification. 

I  have  found  that  waste  solutions  or  the  like 
which  are  alkaline  per  se  can  generally  not  be 
treated  according  to  my  invention  without  a  fur- 
ther addition  of  alkaline  substances,  such  as 
caustic  potash  or  caustic  lime,  in  order  to  secure 
a  smooth  and  complete  running  of  the  oxida- 
tion. The  amount  of  the  alkaline  addition  sub- 
stances depends  on  the  kind  of  waste  liquor,  kind 
of  addition  substances  and  kind  of  the  oxidising 
treatment.  The  grade  of  alkalinity  which  is  best 
suited  for  the  oxidation  may  easily  be  detected 
by  simple  preliminary  tests. 

It  has  been  found  advantageous  to  use  quick 
lime  for  the  alkalinisation  of  the  solution  where- 
by the  heat  thereby  developed  may  be  utilized  for 
the  heating  up  of  the  solution  itself.  In  the  same 
way,  for  instance,  the  introduction  of  chlorine  in 
strong  alkaline  solutions  yields  heat  of  neutrali- 
sation which  may  be  used  for  the  above  men- 
tioned process. 

Examples 

1.  200  grs  of  bleaching  powder  or  equivalent 
quantities  of  any  hypochlorite  (about  35%  active 
chlorine)  are  added  at  room  temperature  to  25 
ltrs  of  a  cyanide  containing  waste  liquid  with  a 
content  of  1  g  KCN/liter  which  is  made  alkaline 
by  200  grs  caustic  soda.  The  suspension  is  stirred 
for  some  time  and  afterwards  filtered.  The  fil- 
trate is  free  from  cyanide. 

2.  400  grs  slaked  lime  and  400  grs  bleaching 
powder  are  added  to  50  liters  of  a  cyanide  con- 
taining waste  solution  with  1  g  KCN/liter.  The 
dissolved  mixture  is  stirred  for  some  time  and 
clarified  by  deposition.  The  water  separated 
from  the  precipitate  is  detoxicated. 

3.  In  50  ltrs  of  a  waste  solution,  made  alkaline 
with  400  grs  of  slaked  lime  and  heated  to  about 
40  to  60°  C,  with  a  content  of  1  g  KCN/liter, 
chlorine  is  passed  under  stirring  until  the  whole 
cyanide  is  oxidised  or  the  hereby  formed  cyanide 
partly  or  wholly  saponified  under  development  of 
ammonia  and  formation  of  bicarbonate. 
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Object  of  my  invention  is  a  process  for  the 
manufacture  of  metallic  articles  which  are  pre- 
dominantly subjected  to  surface  abrasion,  such 
as  for  instance,  bearing  boxes,  cylinder  walls,  pis- 
ton rings  or  collecting  brushes. 

Hitherto,  bearings  for  special  purposes  have  en- 
tirely been  made  of  beryllium  alloys,  for  instance, 
from  a  copper  beryllium  alloy.  Moreover,  it  was 
suggested  to  coat  metallic  layers  with  beryllium 
or  to  use  beryllium  as  cementation  means,  for 
instance,  for  cast  iron,  in  order. to  increase  its 
hardness  and  resistance  against  corrosion.  The 
high  cost  price  of  beryllium,  however,  inhibited 
its  utilization  in  a  wide  scale. 

My  invention  is  based  on  the  fact  that  it  is 
far  more  advantageous  to  produce  only  a  thin 
surface  coating  of  beryllium  alloy  on  the  metal 
base  on  the  points  where  the  latter  is  attacked 
by  abrasion  or  wearing.  In  accordance  with  my 
invention,  metallic  articles  which  are  subjected 
to  a  surface  abrasion  are  produced  in  such  a 
manner  that  the  articles  are  superficially  coated 
with  a  thin  layer  of  metals,  such  as  nickel,  co- 
balt, chromium,  manganese,  especially  copper, 
whereupon  they  are  subjected  to  a  heat  treatment 
with  beryllium  whereby  care  is  to  be  taken  that 
oxygen  is  excluded.  Instead  of  pure  beryllium, 
beryllium  alloys  or  mixtures  of  beryllium  with 
other  suitable  metals,  such  as  copper,  nickel,  co- 
balt, chromium  or  manganese  may  be  used. 

In  carrying  out  my  invention,  for  instance,  a 
steel  tube  or  a  bearing  box  of  iron  is  copper- 
plated  or  coated  with  any  other  suitable  bearing 
metal,  for  instance,  nickel,  cobalt,  chromium  or 
manganese  which  after  cementation  with  beryl- 
lium will  resist  to  a  stronger  surface  abrasion. 
Thereafter  the  interspace  is  filled  with  beryllium 
powder  of  a  subdivided  beryllium  alloy,  for  in- 
stance of  beryllium-copper  alloy.  I  prefer  to 
use  cementation  means  of  a  great  fineness,  finer 
than  10.000  meshes  or  even  more.  Now  the 
beryllium  or  beryllium  alloy  is  brought  into  con- 
tact with  the  surface  layer  of  the  coating  metal, 
at  elevated  temperture.  As  the  beryllium  has  a 
special  affinity  to  oxygen,  mainly  at  elevated  tem- 


peratures, the  cementation  is  carried  out  either 
in  vacuo  or  indifferent  gases,  as  for  instance,  in 
an  hydrogen  or  rare  gas  atmosphere.  The  ce- 
mentation may  be  carried  out  advantageously  in 

5  a  resistance  furnace  or  high  frequency  furnace, 
heated  by  hot  gases  to  the  necessary  tempera- 
tures, i.  e.  to  about  850°  C.  The  diffusion  of  the 
beryllium  may  be  enhanced  by  utilizatoin  of  hy- 
draulic pressure 

10  The  advantages  of  my  invention  are  obvious. 
As  the  metallic  coating  is  made  very  thin,  the 
time  of  cementation  may  be  shortened  consid- 
erably in  comparison  with  the  hitherto  known 
processes.   Moreover,  by  the  sizing  of  the  depth 

15  of  the  layer  and  by  the  content  of  beryllium  in 
the  cementation  means  as  well  as  by  the  control 
of  temperature  during  the  cementation  process, 
the  quantity  of  beryllium  to  be  diffused  may  be 
regulated  in  such  a  manner  that  the  beryllium 

20  content  in  the  cemented  layer  lies  in  the  area 
which  is  especially  suitable  for  bearing  metals. 
Thus  not  only  a  very  economic  working  will  be 
secured,  but  at  the  same  time  a  controlling  of  the 
beryllium  concentration  may  avoid  the  forming 

25  of  undesired  phase,  for  instance,  of  brittle  and 
coarsegrained  intermetallic  compounds  in  the  ce- 
mented coating. 

In  accordance  with  my  invention  articles  with 
a  coating  of  bearing  metals  will  be  obtained  with 

30  excellent  properties  as  regards  hardness,  resist- 
ance against  abrasion,  self  lubricating  qualities 
and  so  on.  After  the  cementation  of  the  bear- 
ing metal  coating,  the  articles  may  be  subjected 
to  an  additional  hardening  by  a  suitable  heat 

35  treatment.    Articles  which  are  coated  with  a 
copper  beryllium  layer  may,  for  instance,  be 
quenched  at  700°  C.  and  tempered  again  at  tem- 
peratures of  about  200  to  300°  C. 
My  invention  makes  it  possible  to  reduce  the 

40  layer  which  is  attacked  by  wearing,  to  a  mini- 
mum depth,  thereby  using  the  beryllium  only  for 
its  proper  purpose,  i.  e.  as  hardening  means. 
This  opens  the  field  for  a  wider  utilization  of 
beryllium  in  case  hardening  processes. 

45  HANS  BERNSTORFF 


Published  July  13,  1943 


Serial  No.  324,184 


ALIEN   PROPERTY  CUSTODIAN 

CERAMIC  COLORING  MATERIALS  AND 
PROCESS  OF  PREPARING  THEM 

Heinrich  Diehl,  Francfort-on-Main,  Germany; 
vested  in  the  Alien  Property  Custodian 

No  Drawing.  Application  filed  March  15,  1940 


Object  of  the  co-pending  application  S.  Nr. 
130,217  of  March  10th,  1937,  is  a  process  for  the 
preparation  of  chromium-containing  ceramic 
coloring  materials  by  reacting  solutions  contain- 
ing chromates,  especially  alkali  chromates,  with  5 
solutions  of  heavy  metals  and  subsequent  ignition 
of  the  resulting  precipitates.  The  precipitation 
from  the  alkaline,  mostly  strong  ammoniacal 
chromium  containing  solutions  by  means  of 
nickel-,  cobalt-,  iron-  or  manganese-sulfate  so-  10 
lutions  is  most  suitably  carried  out  at  elevated 
temperature,  for  instance,  40  to  60°  C.  The  re- 
sulting precipitates  are  filtered  off,  washed  if 
preferred  or  necessary,  dried  and  then  subjected 
to  calcination  at  a  temperature  of  about  500  to  '•"> 
700°  C.,  especially  about  550  to  650°  C. 

It  has  proved  advantageous  to  utilize  chromate 
solutions  which  at  least  contain  the  quantities  of 
ammonia  which  are  necessary  to  bind  the  anions 
of  the  heavy  metal  salts  with  formation  of  am-  20 
monium  salts  and  to  precipitate  the  basic  heavy 
metal  chromates. 

Further  investigations  have  shown  that  the 
precipitates  separate  in  such  a  finely  dispersed 
state  that  no  calcination  is  necessary.  25 


In  consequence  thereof,  the  object  of  my  new 
invention  is  a  simplified  modification  of  the  co- 
pending application  S.  Nr.  130,217  of  March  10th, 
1937  in  so  far  as  the  step  of  ignition  is  omitted 
and  the  precipitates  only  filtered  off,  washed  and 
dried. 

This  process  has  proved  to  be  most  advanta- 
geous in  the  preparation  of  black  ceramic  color- 
ing materials. 

Example 

To  an  aqueous  solution  of  11  kgrs.  of  man- 
ganese sulfate,  10  kgrs.  copper  sulfate,  2  kgrs. 
cobalt  sulfate  and  0.5  kgrs.  nickel  sulfate  a  solu- 
tion of  6.8  kgrs.  potassiumbichromate  is  added 
and  the  whole  mixture  heated  to  about  30  to  90° 
C.  To  this  last  solution  about  4  kgrs.  ammonia 
are  added,  either  in  gaseous  form  or  in  aqueous 
solution;  the  mixture  is  then  cooled  down  under 
stirring.  The  precipitate  which  is  at  first  dark 
brown  becomes  then  nearly  black.  After  cooling 
the  precipitate  is  filtered  off  and  rigorously  dried, 
for  instance  at  temperatures  above  100°  C. 

HEINRICH  DIEHL. 


Published  July  13,  1943 


Serial  No.  326,724 


ALIEN   PROPERTY  CUSTODIAN 


?,1AGNESIUM-BASE  ALLOYS  CONTAINING 
METALS  OF  THE  CERIUM  GROUP  OF  RARE 
EARTH,  SUBSTANTIALLY  FREE  FROM 
CERIUM 

Charles  de  Rohden.  Neuilly-sur- Seine,  France; 
vested  in  the  Alien  Properly  Custodian 

No  Drawing.   Application  filed  March  29,  194© 


It  has  long  been  known  that  the  addition  of 
small  percentages  of  cerium  to  magnesium  gives 
rise  to  alloys  possessing  interesting  mechanical 
properties,  especially  at  relatively  high  tempera- 
tures (i.  e.  between  200  and  300°  C.) . 

It  is  also  known  that  cerium  can  be  replaced 
in  these  alloys  by  the  alloy  of  cerium  rare  earth 
metals  commonly  sold  under  the  name  of  misch- 
metal,  without  altering  their  mechanical  charac- 
teristics. 

Mischmetal  is  obtained  from  Monazite  sand, 
or  other  minerals  rich  in  the  cerium  group  of  rare 
earths,  without  any  separation  of  the  metallic 
constituents  or  alteration  in  their  relative  pro- 
portions except  for  a  slight  increase  in  the  ceri- 
um content,  the  remainder  being  composed  of 
lanthanum,  praseodymium,  neodymium  and 
samarium. 

Experience  has  shown  that  at  relatively  high 
temperatures  no  other  ultra-light  alloys  possess 
such  advantageous  mechanical  characteristics  as 
the  alloys  of  magnesium  with  cerium  or  misch- 
metal. Unfortunately  such  alloys  do  not  develop 
their  full  characteristics  unless  they  contain 
over  2%  of  cerium  or  mischmetal,  and  much 
higher  percentages  may  be  needed  in  order  to  ob- 
tain optimum  figures.  It  will  easily  be  under- 
stood therefore  that  the  high  initial  cost  of  ceri- 
um or  mischmetal  has  had  a  very  prejudicial  ef- 
fect on  the  industrial  development  of  these  alloys, 
which  have  so  far  never  been  placed  on  the  com- 
mercial market. 

The  present  invention  consists  in  utilising  for 
binary,  ternary  and  higher  magnesium-base  al- 
loys, instead  of  cerium  or  mischmetal,  a  mixture 
of  lanthanum,  neodymium,  praseodynium  togeth- 
er with  small  quantities  of  samarium  and,  should 
it  be  so  desired,  thorium  and  small  quantities  of 
the  yttrium  group  of  rare  earth  metals.  This 
mixture  or  rare  earth  metals  may  if  desired  con- 
tain a  small  amount  of  cerium,  or  be  almost  com- 
pletely free  from  the  same,  but  in  the  event  of 
appreciable  quantities  of  cerium  being  present, 
the  quantity  should  not  exceed  a  few  per  cent  of 
the  total  quantity  of  rare  earth  metals. 

The  present  invention  has  for  its  basis  the  fol- 
lowing facts.  In  the  first  place,  magnesium  base 
alloys  with  the  cerium  group  of  rare  earth  metals 
retain  their  excellent  and  very  peculiar  mechan- 
ical properties  even  if  the  cerium  is  completely  or 
almost  completely  suppressed.  In  the  second 
place,  the  inventor  has  made  the  surprising  dis- 
covery that  the  presence  of  cerium  in  substan- 
tial amounts  has  the  effect  of  lowering  the  re- 
sistance to  corrosion  of  these  alloys  which  are 


so  highly  interesting  from  the  point  of  view  of 
their  mechanical  characteristics. 

To  cite  a  particular  instance,  an  alloy  contain- 
ing 9.5%  of  mischmetal,  2%  of  Mn  and  0.4%  of 

5  Ca  shows  a  remarkable  resistance  to  corrosion, 
as  the  following  figures  show.  Two  samples, 
weighing  respectively  57  grs.  150  and  54  gr.  550 
v/ere  immersed  for  43  hours  in  sea-water.  Each 
sample  lost  0  gr.  580,  representing  a  loss  of  1.01% 

id  and  1.06%  respectively.  Two  other  samples  of  a 
similar  alloy  identical  in  form  but  in  which  the 
9.5%  of  rare  earth  metals  was  substantially  free 
from  cerium,  weighing  respectively  64  grs.  250 
and  50  grs.  800,  were  similarly  immersed  in  sea- 

!  5  water  for  48  hours.  The  loss  of  weight  found  in 
each  case  was  0  gr.  400,  representing  a  loss  re- 
spectively of  0.62%  and  0.79%. 

As  a  further  example  may  be  cited  a  sample  of 
an  alloy  containing  6%  mischmetal,  2%  Mn  and 

?U  0.4%  Ca.  This  sample,  which  weighed  50  grs. 
300  lost  after  30  days  immersion  in  sea-water 
5.2%  of  its  weight.  Another  sample  of  a  similar 
alloy,  identical  in  form,  but  in  which  the  6%  of 
mischmetal  was  substantially  free  from  cerium, 

:'o  lost  under  identical  conditions  2.1%  of  its  weight. 
When  such  alloys  do  not  contain  manganese, 
the  difference  in  susceptibility  to  corrosion  is  still 
more  marked.    Thus  a  sample  of  an  alloy  con- 
taining 9%  of  mischmetal  and  0.4%  of  Ca  lost 

.::>  after  48  hours  immersion  in  sea-water  21.3%  of 
its  weight,  whereas  a  similar  alloy  substantially 
free  from  cerium  only  lost  12.5%. 

The  present  invention  therefore  has  for  its 
object  and  scope  ultra  light  alloys  of  magnesium 

■■j  and  rare  earth  metals  substantially  free  from 
cerium. 

V/hen  one  desires  to  produce  an  alloy  relatively 
high  in  rare  earth  metals,  it  is  generally  prefer- 
able to  prepare  separately  the  alloy  containing 

40  the  rare  earth  metals  exempt  from  cerium.  This 
may  be  done  by  any  appropriate  process.  Thus 
for  instance  the  cerium  may  be  initially  sepa- 
rated in  aqueous  solution  from  the  other  rare 
earth  metals,  these  latter  being  then  isolated 

45  by  electrolysis  with  a  mercury  cathode,  the  re- 
sulting amalgam  being  distilled  so  as  to  recover 
the  rare  earth  metals.  Or  again  the  rare  earth 
metals  deprived  of  substantially  all  their  cerium 
may  be  transformed  into  the  chlorides  which  are 

50  fused  and  electrolysed.  This  method  presents 
considerable  advantages  if  one  wishes  to  prepare 
alloys  containing  a  high  rare  earth  metal  content, 
since  at  the  normal  working  temperatures  (650- 
900°  C.)  there  is  but  little  difference  in  affinity 

65  for  the  halogens  between  magnesium  and  the 
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rare  earth  metals,  and  since  at  higher  tempera- 
tures, where  theoretically  the  reduction  of  rare 
earth-compounds  by  magnesium  should  prove 
easier,  this  reduction  is  rendered  to  a  large  extent 
impracticable  by  the  volatility  of  magnesium. 

If  however  one  desires  to  obtain  low  percentage 
alloys,  the  above  mentioned  difficulties  are  less 
pronounced,  and  it  is  then  possible  to  operate 
merely  by  displacing  the  metals  of  the  rare  earths 
from  their  halogen  compounds,  either  by  magne- 
sium, with  simultaneous  formation  of  the  desired 
alloy,  or  by  means  of  calcium  already  incorporat- 
ed in  the  magnesium  or  the  rare  earth  metal  alloy 
serving  as  a  point  of  departure. 

The  following  is  a  preferred  method  of  execut- 
ing the  said  invention,  which  is  however  given 
solely  by  way  of  example,  and  which  must  not  be 
construed  in  any  limitative  spirit.  Monazite  sand 
is  attacked  by  acid,  and  the  cerium  separated  as 
CeCh  by  any  known  process.  The  rare  earth 
mixture,  substantially  free  from  cerium,  which 
may  be  for  instance  in  the  form  of  carbonates,  is 
then  converted  into  chlorides  by  treatment  with 
hydrochloric  acid,  and  the  said  chlorides  are 
then  dehydrated,  fused  and  electrolysed  in  an 


iron  crucible  with  a  carbon  anode.  The  result- 
ing mischmetal  free  from  cerium  is  then  cast  into 
ingots.  The  next  step  is  to  prepare  an  alloy  with 
magnesium  containing  about  25%  of  rare  earth 

5  metals,  which  in  turn  is  used  for  preparing  an 
alloy  of  magnesium  containing  5%  of  rare  earth 
metals  substantially  free  from  cerium,  1%  of  Mn 
and  0.2%  of  Ca,  the  remainder  being  Mg.  The 
said  alloy  is  then  forged  and  used  for  pistons, 

10  propellor  blades  for  aeroplanes  etc. 

The  hereinbefore  described  invention  permits 
of  obtaining  alloys  of  desired  composition  at  a 
reasonable  cost  price,  this  being  due  to  the  sepa- 
ration of  the  cerium  and  its  utilisation  for  other 

15  purposes.  Moreover  the  resulting  alloys  have  an 
increased  resistance  to  corrosion. 

The  hereinbefore  described  invention  also  cov- 
ers by  way  of  new  industrial  products,  magne- 
sium-base alloys  with  rare  earth  metals  substan- 

20  tially  free  from  cerium,  and  also  magnesium  al- 
loys containing  higher  percentages  of  the  said 
cerium-free  rare  earth-metals  which  may  serve 
as  a  starting  point  for  the  production  of  lower 
percentage  alloys  for  commercial  use. 

25  CHARLES  de  ROHDEN. 
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This  invention  relates  to  compressor-super- 
charged carburation  devices  for  internal  combus- 
tion engines,  of  the  kind  wherein  the  compressor 
is  located  upstream  of  the  carburettor  for  the 
general  purpose  of  maintaining  a  constant  pres-  5 
sure  at  the  inlet  of  the  carburettor  by  an  auto- 
matic device  which  modifies  the  inlet  or  outlet 
section  of  the  compressor,  and  has  for  its  main 
object  to  utilise  the  properties  of  the  compressor, 
thus  located,  to  modify,  in  a  simple  manner,  the  10 
adjustments  of  the  carburation  deyice  and  which 
are  necessitated  by  the  working  conditions  of  the 
engine. 

According  to  the  main  feature  of  the  invention 
carburation  devices  of  the  above  kind  are  so  ar-  15 
ranged  that  the  value  of  the  pressure  at  the  inlet 
of  the  carburettor  can  be  made  to  vary  as  a  func- 
tion of  the  working  conditions  of  the  engine, 
supplied  by  the  carburation  device. 

In  addition  to  this  main  feature  the  invention  20 
comprises  further  features,  including  the  follow- 
ing: 

A  second  feature  consisting  in  arranging  such 
carburation  devices  that  the  value  of  the  pressure 
at  the  inlet  of  the  carburettor  can  be  reduced  25 
when  only  a  fraction  of  the  maximum  power  of 
the  engine  is  utilised,  in  order  to  reduce  the 
power  absorbed  by  the  compressor. 

A  third  feature  consisting  in  establishing  a 
positive  connection  between  the  member  by  30 
means  of  which  the  delivery  of  gases  from  the 
carburettor  is  regulated  and  the  device  which 
automatically  determines  the  value  of  the  pres- 
sure at  the  inlet  of  the  carburettor,  with  a  view 
to  varying  this  value.  35 

A  fourth  feature  consisting  in  providing  such 
a  carburation  device  with  a  single  automatic  ap- 
paratus on  which  the  delivery  pressure  of  the 
compressor  acts.  This,  for  example,  could  be  a 
single  manometric  capsule  subjected  to  the  pres-  40 
sure  reigning  at  the  cutlet  from  the  compressor 
or  a  deformable  member  (diaphragm)  or  mov- 
able member  (piston)  subjected  to  the  difference 
of  the  pressures  reigning  respectively  at  the  inlet 
and  at  the  outlet  of  the  compressor.  This  single  45 
automatic  apparatus  acts  on  regulating  means 
adapted  to  effect  the  enrichment  of  the  mixture 
when  in  the  neighbourhood  of  the  maximum 
power  and  also  the  automatic  correction  of  the 
mixture  as  a  function  of  the  density  of  the  air  50 
at  the  inlet  of  the  carburettor. 

A  fifth  feature  consisting  in  making  the  single 
automatic  apparatus,  with  which  such  carbura- 
tion devices  are  provided,  act  on  a  distributor 
which,  in  turn,  is  adapted  to  control  the  above-  55 


mentioned  regulating  means  through  a  relay,  for 
example  of  the  piston  or  diaphragm  type,  so  that 
the  single  automatic  apparatus  simultaneously 
can  serve  several  carburettors  at  the  same  time. 

And  a  sixth  feature — more  especially  relative 
to  the  case  where  the  engine  drives  a  propeller 
with  automatically  variable  pitch — consisting  in 
establishing  a  positive  connection  between  the 
member  which  regulates  the  flow  of  the  gases 
from  the  carburettor  and  the  mechanism  by 
which  the  variation  of  the  pitch  of  the  propeller 
is  effected. 

In  order  that  the  invention  may  be  better  un- 
derstood, it  will  now  be  described  with  reference 
to  the  accompanying  drawings,  which  are  given 
by  way  of  example  only  and  in  which: 

Figs.  1  to  4  show,  in  diagrammatic  vertical 
section,  respectively  four  carburation  devices 
constructed  according  to  as  many  different  em- 
bodiments of  the  invention. 

With  regard  to  the  complete  carburation  de- 
vice, it  is  provided,  as  known,  with: 

(1)  A  carburettor  proper  I  which  supplies  the 
cylinders  of  the  engine  2  with  an  air-fuel  mixture 
through  a  conduit  3  and  which  comprises  a  but- 
terfly-valve 4,  operated  by  a  remote  control  con- 
stituted for  example  by  a  rod  5  and  a  hand  lever 
6  or  the  like,  a  nozzle  system  7  fed  by  a  constant 
level  chamber  8  which  always  communicates  by 
the  passage  9  with  the  inlet  10  of  the  carburet- 
tor and  which  is  connected  by  a  conduit  1 1  to  the 
nozzle  system  7, 

(2)  A  compressor  12  with  an  inlet  13  and 
which  is  located  upstream  of  the  carburettor  and 
connected,  by  a  pipe  14,  to  the  inlet  10  of  this 
latter, 

(3)  And  automatic  means  adapted  to  main- 
tain constant  the  pressure  at  the  inlet  10  of  the 
carburettor,  these  means  being  for  example  con- 
stituted by  a  shutter  15,  which  is  located  by 
means  of  an  automatic  servo-control  subjected 
to  the  action  of  the  pressure  reigning  in  the  pipe 
1 4  which  connects  the  compressor  1 2  to  the  inlet 

10  of  the  carburettor. 

This  servo-control  is  constituted,  for  example, 
by  a  piston  1 6  housed  in  a  cylinder  1 7  and  adapt- 
ed to  act  on  an  arm  18  integral  with  the  shutter 
15,  the  said  piston  being  constantly  acted  upon 
by  a  spring  1 9  and  being  able  to  be  subjected  to 
the  action  of  a  fluid  under  pressure  (for  example 

011  under  pressure)  from  an  appropriate  source 
connected  by  a  supply  conduit  20  to  the  inlet  of 
a  slide-valve  distributor  2 1  or  the  like,  the  return 
conduit  being  designated  by  22.  The  distributor 
is  controlled  by  a  manometric  capsule  23  which 
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is  located  in  a  chamber  24,  permanently  con- 
nected by  a  conduit  25  to  the  pipe  14,  the  free 
extremity  of  the  capsule  taking  support  on  the 
base  of  the  said  chamber  24. 

When  the  air  shutter  15  occupies  a  determined 
angular  position,  the  slide  valve  2)  closed  the 
inlet  of  the  cylinder  17  having  the  piston  16.  If 
the  pressure  in  the  pipe  14  diminishes,  the  cap- 
sule 23  expands  and  moves  the  slide  valve,  to 
bring  the  cylinder  17  into  communication  with 
the  oil-inlet  conduit  20.  This  fcrces  the  piston 
15  towards  the  left  (Figs.  1  to  4)  and  further 
opens  the  shutter  ig.  The  delivery  of  air  drawn 
in  by  the  compressor  12  increases  and  the  pres- 
sure in  the  pipe  14  increases  in  consequence. 
This  pressure,  transmitted  through  the  conduit 
25  into  the  chamber  24,  causes  the  contraction 
of  the  capsule  23  which  moves  the  slide  valve  2 1 
in  the  opposite  direction. 

If  the  pressure  at  the  outlet  of  the  compressor 
or  at  the  inlet  1 0  of  the  carburettor  is  that  which 
is  suitable,  the  slide  valve  returns  to  its  closing 
position,  shown  on  the  drawings,  and  the  air 
shutter  15  remains  at  its  new  position.  If  the 
pressure  is  or  becomes  too  great,  the  slide  valve 
2i  is  moved  until  the  cylinder  17  communicates 
with  the  return  conduit  22  and  the  spring  19,  in 
becoming  preponderant,  forces  back  the  piston  I S 
which  closed  the  shutter  1 5  further. 

The  pressure  regulator,  described  above  and 
which  is  known  per  se,  can  of  course  be  replaced 
by  any  other  similar  device,  with  or  without 
servo-control,  so  long  as  its  operating  member 
always  acts  to  fix  the  value  of  the  pressure  reign- 
ing at  the  outlet  of  the  compressor  12  or  at  the 
inlet  1 0  of  the  carburettor. 

According  to  the  invention  the  carburation  de- 
vice, such  as  that  described  above,  is  so  arranged 
that  the  pressure  reigning  at  the  outlet  of  the 
compressor  1 2  or  at  the  inlet  1 0  of  the  carburet- 
tor can  be  varied  as  a  function  of  the  working 
conditions  of  the  engine  2  fed  by  this  carburation 
device. 

For  this  purpose  there  is  inserted  in  the  rod  5, 
which  connects  the  butterfly-valve  4  of  the  car- 
burettor to  the  control  handle  6,  an  elastically 
deformable  device  such  as  a  spring  26  and  there 
is  mounted  on  the  said  rod  5,  at  a  suitable  point, 
a  cam  27  adapted  to  act  on  a  bent  lever  28,  piv- 
oted at  a  fixed  point  29  and  the  free  extremity 
of  which  acts  on  the  point  of  support  of  the 
capsule  23  and  against  the  action  of  a  spring  301. 
By  operating  the  hand  lever  6  not  only  is  the 
position  of  the  butterfly-valve  4  of  the  carburet- 
tor modified  but  also  the  position  of  the  cam  17 
and  in  consequence  that  of  the  capsule  23  and 
slide  valve  2 1  independently  of  the  pressure 
which  reigns  in  the  pipe  14.  The  effect  of  this 
is  to  modify  the  constant  value  of  the  delivery 
pressure  of  the  compressor,  that  is  to  say  that 
which  resigns  at  the  inlet  of  the  carburettor. 

In  addition,  the  carburation  device  is  provided 
with  means  adapted  to  correct  the  richness  of 
the  mixture  supplied  to  the  engine  by  the  con- 
duit 3.  For  example  and  as  shown  in  Fig.  1,  the 
said  means  are  constituted  by  a  manometric 
capsule  31  which  is  housed  in  a  chamber  32 
which  communicates  by  a  conduit  33  with  the 
pipe  14  which  connects  the  compressor  12  to  the 
inlet  1 0  of  the  carburettor.  There  is  mounted  on 
this  capsule  a  rod  34,  suitably  guided  in  the  axial 
direction  and  which  is  made  integral  with  a 
needle  valve  35  adapted  to  regulate  the  output  of 
the  fuel  passing  through  the  conduit  1 1  connect- 


ing the  constant  level  chamber  8  to  the  nozzle 
system  7. 

This  device  according  to  Fig.  1  functions  in  the 
following  manner. 

5  When  the  butterfly-valve  4  of  the  curburettor 
is  wide  open,  the  maximum  power  must  be  ob- 
tained from  the  engine  2.  This  maximum  power 
is  determined  by  the  pressure  which  reigns  in 
the  conduit  3,  which  supplies  the  cylinders,  this 

10  pressure  being  substantially  equal  to  that  reign- 
ing in  the  pipe  14  terminating  in  the  inlet  of 
the  carburettor.  This  maximum  pressure  is  de- 
termined by  the  designer  according  to  the  type 
of  engine  utilised.   In  order  to  obtain  high  pow- 

15  ers,  it  is  the  general  practice  to  utilise  relatively 
high  pressures  and  the  maximum  pressure  is  de- 
termined by  the  regulation  of  the  inlet  limiter, 
that  is  to  say  by  the  position  of  the  manometric 
capsule  23. 

2o  If  it  is  not  desired  to  utilise  the  engine  to  the 
maximum  of  its  power,  it  is  necessary  to  move 
the  butterfly-valve  4  of  the  carburettor  towards 
its  closing  position,  for  example  to  its  half-open 
position.   The  pressure  in  the  supply  conduit  3 

25  then  becomes  very  weak  for  the  reason  that  the 
suction  from  the  cylinders  creates  a  certain  de- 
pression between  the  engine  and  the  butterfly- 
valve  4.  But,  on  the  other  hand,  the  inlet  limiter 
of  the  compressor  always  restores  the  same  pres- 

30  sure  in  the  pipe  1 4  as  that  which  is  required  when 
the  butterfly-valve  is  wide  open.  Now,  this  ex- 
cess pressure  may  have  several  disadvantages; 
first  of  all  the  increase  of  pressure  raises  the 
temperature  of  the   air  rather  considerably, 

35  which  has  an  advantage  in  that  freezing-up  is 
avoided,  but,  on  the  other  hand,  if  this  tempera- 
ture is  too  high,  there  is  a  risk  of  its  causing  an 
undue  heating  of  the  fuel  in  the  carburettor. 
On  the  other  hand,  the  power  absorbed  by  the 

40  compressor  remains  somewhat  considerable  since 
the  degree  of  compression  is  itself  rather  high. 

It  is  therefore  of  advantage,  when  only  a  frac- 
tion of  the  maximum  power  of  the  engine  is  util- 
ised, to  reduce  the  constant  pressure  which 

45  reigns  at  the  inlet  of  the  carburettor  and  in  the 
pipe  14.  For  this  purpose  and  when  the  pilot 
moves  the  hand  lever  towards  the  right  (Fig.  1) , 
that  is  in  the  closing  direction  of  the  butterfly- 
valve  4,  the  cam  27  causes  the  point  of  support 

50  30  of  the  capsule  23  to  descend  towards  the  bot- 
tom (Fig.  1)  and  in  consequence  the  pressure 
reigning  in  the  pipe  14  stabilises  itself  at  a  lower 
value  than  when  the  butterfly-valve  4  is  wide 
open. 

55  In  the  case  where  it  is  desired  to  be  able  to 
effect  an  extreme-pressure  for  some  minutes, 
especially  and  as  usual  for  taking  off,  the  spring 
26  inserted  in  the  control  rod  5  is  accommodated 
in  a  casing  36  which  is  mounted  on  the  part  of 

60  the  rod  5  which  is  connected  to  the  butterfly- 
valve  4.  In  this  way  the  two  parts  of  the  said  rod 
remain  integral  so  long  as  the  said  casing  has 
not  come  into  contact  with  a  fixed  abutment  37 
during  the  displacement  of  the  hand  lever  6  to- 

65  wards  the  left  (Fig.  1).  When  the  casing  36 
reaches  the  abutment  37,  the  butterfly- valve  4  is 
wide  open. 

In  order  to  obtain  this  extreme-pressure  it  is 
sufficient  to  change  the  value  of  the  pressure  in 

70  the  pipe  (4.  To  this  end  a  supplementary  stroke 
is  provided  for  the  hand  lever  6  during  which 
the  position  of  the  point  of  support  30  of  the 
capsule  23  is  modified  through  the  intermediary 
of  the  cam  27.    This  supplementary  stroke  is 

75  made  possible,  without  a  displacement  of  the  but- 
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terfly-valve  4  resulting  therefrom,  owing  to  the 
compression  of  the  spring  26.  It  is  possible  to 
give  the  cam  27  a  suitable  profile  for  the  most 
efficient  utilisation  of  the  engine  2  and  the  com- 
pressor 12. 

At  the  same  time  as  these  variations  of  the 
conditions  of  use  of  the  engine,  it  is  necessary 
to  change  the  composition  of  the  mixture  intro- 
duced into  the  engine.  More  especially,  when  in 
the  neighbourhood  of  the  maximum  power  of  the 
engine,  it  is  of  advantage  to  increase  the  richness 
of  the  mixture  and,  when  the  extreme-pressure 
at  the  time  of  "taking-off"  is  brought  into  ac- 
tion, to  subject  this  richness  to  a  fresh  augmenta- 
tion. 

As  this  variation  of  richness  is  a  function  of 
the  charging,  it  was  logical,  hitherto,  to  have 
recourse  to  an  automatic  control  by  a  capsule 
subjected  to  the  pressure  of  the  portion  of  the 
conduit  3  included  between  the  butterfly-valve 
4  and  the  cylinders.  But  when,  according  to  the 
invention,  the  pressure  at  the  inlet  10  of  the 
carburettor  is  caused  to  vary,  it  is  possible  to 
connect  the  casing  32  containing  the  capsule 
31  to  the  pipe  14  in  which  reigns  the  same  pres- 
sure as  at  the  inlet  of  the  carburettor. 

In  effect,  for  running  at  low  powers,  a  certain 
value  of  the  pressure  reigning  in  the  pipe  14  is 
utilised,  for  running  at  maximum  power  a  higher 
value  of  this  pressure  is  utilised  and  for  super- 
power running,  a  still  higher  value  of  this  pres- 
sure is  utilised. 

In  consequence,  these  three  different  values 
give  three  different  lengths  to  this  capsule  3 1  and 
the  needle  valve  35,  coupled  to  this  latter  cor- 
rects, for  example,  the  output  of  fuel  passing  in 
the  conduit  1 1 ,  so  as  to  vary  the  richness  of  the 
air-fuel  mixture  in  concordance  with  the  desired 
condition  of  operation.  The  outline  of  the  nee- 
dle valve  35  is,  naturally,  fixed  according  to  the 
variation  of  the  richness  it  is  desired  to  obtain. 

Moreover,  a  time  arrives,  in  consequence  of 
the  fall  of  pressure  at  the  air  inlet  13  of  the 
compressor  (2,  when  this  compressor  no  longer 
can  maintain  the  desired  pressure  in  the  pipe  14 
although  the  shutter  1 5  remains  open.  From  this 
moment,  the  pressure  progressively  diminishes  in 
the  pipe  1 4  in  proportion  as  the  density  of  the  air 
diminishes.  The  above  conditions  exist  for  ex- 
ample in  the  case  of  an  aeroplane  rising  to  high 
altitude.  Then  the  pressure  which  acts  on  the 
capsule  31  progressively  diminishes  and  it  is  pos- 
sible to  utilise  the  same  needle  valve  35  to  dimin- 
ish the  output  of  fuel  to  effect  the  automatic  cor- 
rection of  the  air-fuel  mixture  as  a  function  of 
the  density  of  the  air  at  the  inlet  10  of  the  car- 
burettor. 

In  consequence,  by  establishing  a  positive  con- 
trol between  the  hand  lever  or  the  like  and  the 
butterfly-valve  4  of  the  carburettor  1  and  by  act- 
ing through  the  intermediary  of  this  positive  con- 
trol on  the  value  of  the  pressure  at  the  inlet  10 
of  the  carburettor,  there  is  therefore  the  possi- 
bility of  effecting  the  corrections  of  the  mixture 
necessary  to  the  efficient  operation  of  the  car- 
burettor under  all  conditions,  and  this  by  means 
of  a  single  manometric  capsule  3 1  subjected  to  the 
pressure  reigning  at  the  inlet  of  the  carburettor. 

For  the  example  shewn  in  Fig.  2,  recourse  is 
had  to  the  carburation  device  similar  to  that  de- 
scribed above  but  for  which  the  power-enrich- 
ment and  correction  apparatus  acts,  not  by 
means  of  a  needle  valve  35  on  the  output  of  the 
fuel,  but  on  the  delivery  of  ventilation  air. 
For  this  purpose  the  ventilation  air  is  taken  by 


a  piping  38  from  the  air  inlet  of  the  carburettor, 
or — what  comes  to  the  same  thing — from  the  de- 
livery pipe  14  of  the  compressor.  The  delivery 
of  this  air  is  regulated  by  a  valve  39  of  suitable 
5  profile,  connected  to  the  capsule  31  and  located 
in  a  calibrated  orifice  40  provided  in  a  chamber 

41  into  which  opens  the  piping  38  and  which  is 
connected  to  the  nozzle  system  7  by  a  conduit 

42  a  desired  length  of  which  is  engaged  in  the  said 
10  system. 

It  is  known,  when  the  delivery  of  this  ventila- 
tion air  is  reduced,  that  the  effective  suction  on 
the  fuel-calibrator  increases  and,  in  consequence, 
that  the  mixture  is  enriched.    If  the  delivery  of 

15  this  air  is  increased,  the  mixture  on  the  contrary 
becomes  impoverished.  The  result  sought  for  is 
obtained  by  actuating  the  needle  valve  39  by  the 
capsule  31  since  this  latter  is  always  subjected  to 
the  action  of  the  pressure  reigning  in  the  delivery 

20  pipe  1 4  of  the  compressor. 

For  the  example  shown  in  Fig  3,  recourse  is 
had  to  a  carburation  device  analogous  to  that  of 
Fig.  1  but  for  which  there  is  utilised  not  a  mano- 
metric capsule  31  for  actuating  the  needle  valve 

25  35  but  a  diaphragm  53  loaded  by  a  spring  and 
tih'iding  a  chamber  44  into  two  compartments  45 
and  46.  The  compartment  45  is  made  to  com- 
municate, through  the  conduit  33,  with  the  de- 
livery pipe  1 4  of  the  compressor  and  the  compart- 

30  ment  48,  by  the  conduit  47,  with  the  air  inlet  13 
of  the  compressor  12  at  a  point  which  is  located 
between  the  shutter  15  and  the  rotor  of  the  com- 
pressor. 

It  is  obvious  that  the  diaphragm  43  acts  ex- 

35  actly  like  the  capsule.  In  effect,  the  pressure  in 
the  chamber  45  is  always  the  same.  It  is  deter- 
mined by  the  admission-limiter  of  the  compres- 
sor. The  pressure  in  the  chamber  46  depends,  for 
a  given  working  condition,  upon  the  opening  of 

40  the  shutter  15.  This  opening  is  all  the  greater 
as  the  necessary  flow  of  air  is  greater  and,  in 
consequence,  the  butterfly-valve  4  is  more  fully 
open.  In  consequence  the  movement  of  the  dia- 
phragm 42  and,  consequently,  of  the  needle  valve 

4.5  35,  varies  in  a  manner  similar  to  the  opening  of 
the  butterfly-valve  4.  It  is  therefore  possible  to 
effect,  with  the  aid  of  this  diaphragm  42,  the  op- 
erations of  enrichment  at  full  powers  and  of  cor- 
rection when  the  pressure  in  the  delivery  pipe  1 4 

50  becomes  too  feeble. 

For  the  example  shown  in  Fig.  4  recourse  is 
had  to  a  modification  of  the  carburation  device 
of  Fig.  1,  in  that  the  manometric  capsule  3 1 ,  still 
subjected  to  the  pressure  reigning  in  the  delivery 

5.5  pipe  14,  no  longer  directly  actuates  the  enrich- 
ment and  correction  devices  but  actuates  a  dis- 
tributor 48,  for  example  of  the  slide  valve  type, 
adapted  to  slide  in  a  chamber  49  one  extremity 
of  which  opens  to  the  atmosphere  by  an  orifice 

uo  50  and  the  other  extremity  of  which  is  connected 
by  a  conduit  51  to  a  source  of  pressure,  for  ex- 
ample to  the  delivery  pipe  14  of  the  compressor. 

A  two-stage  power- enrichment  system  has 
been  shown;  this  system  comprises  a  piston  52 

65  loaded  by  a  spring  53  and  of  which  the  surface 
situated  towards  the  spring  communicates  with 
the  atmosphere  by  an  orifice  54.  This  piston  acts 
on  a  needle  valve  55  adapted  more  or  less  to  ob- 
turate a  passage  56  which  opens  into  the  delivery 

70  pipe  14  and  which  permits  of  assuring,  by  a  con- 
duit 57,  the  ventilation  of  the  main  nozzle  sys- 
tem 7  in  the  same  fashion  as  the  conduit  42  of 
Fig.  2.  When  the  needle  valve  55  obturates  the 
passage  56,  a  certain  enrichment  of  the  mixture 

75  is  obtained.   When  a  second  piston  58,  identical 
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with  the  first  52,  actuates,  in  its  turn,  a  needle 
valve  59  in  order  to  obturate  a  corresponding 
passage  60,  another  enrichment  is  effected. 

The  face  of  the  piston  52  opposed  to  that  where 
the  spring  53  is  located,  communicates  by  a 
piping  61  with  the  chamber  49  of  the  distributor 
48  and  the  apparatus  acts  in  the  following  man- 
ner. 

When  the  engine  is  utilised  at  a  fraction  of 
its  maximum  power,  the  pressure  in  the  delivery 
pipe  1 4  is  not  at  its  maximum  value  as  has  been 
explained  above,  and  the  slide  valve  48  occupies 
such  a  position  that  the  pipe  61  communicates 
with  the  air  through  the  orifice  50. 

If  the  opening  of  the  butterfly-valve  4  is  in- 
creased, the  cam  27  is  displaced  at  the  same  time 
by  the  hand  lever  6,  which  causes  the  rise  of  the 
pressure  in  the  delivery  pipe  14.  The  capsule  31 
contracts  and  the  slide  valve  48  first  of  all  ob- 
turates the  piping  61  so  as  subsequently  to  put 
it  into  communication  with  the  pipe  14  by  the 
conduit  51.  At  this  moment  the  pressure  in  the 
pipe  14  is  transmitted  behind  the  piston  52  and 
the  force  created  compresses  the  spring  53.  The 
needle  valve  55  then  obturates  the  passage  56 
and  a  certain  enrichment  takes  place. 

If  the  pressure  in  the  pipe  14  is  further  aug- 
mented, for  the  taking-off  of  the  aeroplane  for 
example,  the  slide  valve  48  operates  in  the  same 
way  with  the  piping  62  which  opens  into  the 
chamber  of  the  second  piston  58  and  the  needle 
valve  59,  integral  with  this  needle  valve,  obturates 
the  other  passage  60  for  the  ventilation  air,  thus 
producing  a  second  enrichment  stage. 

Finally,  if  the  pressure  in  the  pipe  14  falls 
below  the  minimum  value  provided  for,  in  conse- 
quence of  the  fall  of  the  density  of  the  air  at  the 
inlet  13  of  the  compressor,  the  slide  valve  48  acts 
in  the  same  way,  by  a  conduit  63,  on  a  piston  64 
united  with  the  needle  valve  35  and  accommo- 
dated in  a  chamber  65  the  base  of  which  is  pierced 
by  an  orifice  66  to  the  atmosphere.    The  two 


faces  of  the  piston  64  are  thus  put  into  com- 
munication with  the  atmosphere.  As  one  of  the 
faces  is  loaded  by  a  spring  67,  the  piston  64  and 
the  needle  valve  35  move  towards  the  right  of 

5  Fig.  4,  to  reduce  the  flow  of  fuel. 

The  advantage  is  thus  obtained  that  a  piping 
(61  or  62)  can  intervene  in  the  operation  of  a 
piston,  such  as  52,  for  several  carburettors  at  the 
same  time  and,  when  the  engine  is  equipped 

10  with  two,  or  a  greater  number  of  carburettors,  a 
single  capsule,  such  as  31,  permits  of  effecting  the 
enrichment  or  the  correction  for  all  the  carbu- 
rettors at  the  same  time,  a  condition  necessary 
for  preserving  an  efficient  operation  of  the  en- 

15  Sine. 

In  all  the  cases  considered  above,  the  pressure 
in  the  pipe  14  has,  for  the  circumstances  con- 
sidered, a  fixed  value.  It  is  therefore  obvious 
that  the  supply  to  the  engine  for  a  given  condi- 

20  tion  depends  solely  upon  the  position  of  the  but- 
terfly-valve 4,  that  is  to  say  upon  the  position  of 
the  hand  lever  6  and,  in  the  case  where  the  en- 
gine 2  comprises  a  propeller  with  automatic 
variable  pitch,  for  which  the  operation  of  the 

.,-  blades  71  depends  upon  a  regulating  device  70 

"  '  of  any  appropriate  type  (the  details  of  which 
have  not  been  shown  in  Figs.  1  to  4) ,  it  is  possible, 
according  to  the  invention,  to  control  the  oper- 
ating member  69  of  this  regulator  through  the 

„0  intermediary  of  a  positive  connection,  such  as 
a  rod  68,  located  between  the  said  member  69 
and  the  rod  5  which  acts  on  the  butterfly-valve 
4  of  the  carburettor.  The  effect  of  this  connec- 
tion between  the  respective  operations  of  the  con- 
trol  members  4  and  69  therefore  is  that  for  the 
same  condition  of  operation  of  the  engine  2  there 
always  corresponds  the  same  power  and  recip- 
rocally. 

The  invention  is  not  limited  to  the  precise 
iO  forms  or  details  of  construction  described,  as 
these  may  be  varied  to  suit  particular  cases. 

MARCEL  LOUIS  MENNESSON. 
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This  invention  relates  to  the  electrode-position  vision  and  may  therefore  also  be  added  in  an  un- 

of  bright  coatings  of  brass,  copper,  zinc  and  cad-  dissolved  state. 

mium  as  well  as  to  a  process  for  the  production  Finally,  I  may  also  proceed  in  such  manner 

of    cyanide    containing    electroplating    baths.  that  monomer  or  only  partially  polymerized  un- 

More  particularly,  the  invention  is  directed  to  the  5  saturated  ketones  or  aldehydes  are  added  to  the 

improvement  of  the  character  of  the  bright  de-  plating  baths,  which  substances  are  generally 

posits.  more  easily  soluble  than  their  higher  polymerized 

Heretofore  various  substances,  such  as  turkey  derivatives  and  tend  to  polymerize  themselves  in 

red  oil,  colloids,  for  instance,  glue,  gelatin  and  the  plating  baths. 

other  organic  substances,  such  as  thiourea,  poly-  10     The  polymerisates  are  utilized  in  amounts  be- 

vinyl  alcohol  and  the  like  have  been  used  as  tween  0,1  to  1  g. 

brighteners  in  cyanide  containing  electroplating  Now  it  was  found  that  the  favorable  effect  of 

baths.    These  substances  were  added  in  more  or  the  polymerisates  with  respect  to  the  brightness 

less  large  amounts  to  the  baths  and  as  far  as  pos-  of  the  deposited  metals  may  be  enhanced  by  the 

sible  uniformly  distributed  therein.    It  was,  how-  15  simultaneous  presence  of  other  brightening  ad- 

ever,  neither  possible  to  obtain  satisfactory  or  dition  products.    It  has  proved  especially  advan- 

permanent  bright  deposits  with  these  additions  tageous  to  use  for  this  purpose  soluble  salts  of 

nor  thicker  electrodeposits  of  brass  with  a  per-  other  metals,  such  as  aluminum,  titanium,  chro- 

manent  brightness.    Thin  bright  coatings  were  mium,  molybdenum,  tungsten,  manganese,  iron, 

obtainable  after  short  electroplating  but  these  20  cobalt,  nickel.    Utilization  of  these  combined 

layers  became  quickly  dull  again.  coatings  yields  mirror  like  surfaces.    Thus  a  bet- 

An  object  of  this  invention  is  the  electrodepo-  ter  and  more  lustrous  brightness  than  by  simple 

sition  of  brass,  copper,  zinc,  cadmium  from  alka-  polishing  may  be  obtained.   This  is  due  to  the 

line  cyanide  containing  plating  baths.   It  is  fact  that  with  a  buffing  treatment  always  remain 

further  object  of  my  invention  to  provide  platings  25  verv  nne  furrows  whilst  by  electrodeposition  a 

baths  from  which  bright  mirror  like  deposits  of  homogeneous   surface   with   a   more  beautiful 

these  metals  may  be  obtained.  brightness  is  formed. 

The  objects  of  my  invention  are  attained  by  Examples 
effecting  a  modification  of  cyanide  baths  through 

the  addition  of  polymerization  products  of  an  30  1 

unsaturated  ketone  or  aldehyde,  for  instance,  of  Grams 

acroleine  or  of  ethyl  iso  propenyl  ketone  to  such       Potassium  zinc  cyanide  40 

baths.  Potassium  copper  cyanide  40 

In  carrying  out  my  invention  liquid,  for  in-       Potassium  cyanide   2 

stance,  viscous,  as  well  as  higher  polymerized  35  Potassium  carbonate   1 

solid  polymerisates  may  be  used.    Soluble  poly-  are  dissolved  in  one  liter  of  water  whereupon  2 

merisates  may  be  put  immediately  into  the  plat-  grs.  potassium  nickel  cyanide  and  0,1  to  1  g.  of  a 

ing  baths.    The  addition  of  insoluble  polymeri-  polymerisation  product  of  methyl  isopropenyl  ke- 

sates  may  be  carried  out  in  different  ways.   The  tone  in  3  cc  concentrated  soda  lye  are  added, 

polymerisates  may  be  dissolved  in  a  small  amount  40  current  density  0,3  amp./qdm.    After  electro- 

of  sodium  hydroxide  solution  and  the  resulting  deposition  of  one  hour  duration  or  more,  mirror 

solution  added  to  the  cyanide  bath.   It  is  also  like  brass  deposits  were  obtained, 
possible  to  emulgate  the  insoluble  polymerisate 

with  turkey  red  oil  or  other  emulgators,  for  in-  2 

stance,  products  derived  from  albumin,  commer-  45  Grams 

dally  known  by  the  trademarks  "Egalisal"  or       Potassium  cadmium  cyanide  110 

"Lamepon"  and  adding  the  emulsions  to  the  cy-       Potassium  cyanide   40 

anide  plating  bath.   Another  modification  of  my       Caustic  soda  solution   30 

invention  is  attained  by  dissolving  the  polymeri-       Potassium  nickel  cyanide   2 

sates  in  organic  solvents,  such  as  alcohol  or  ace-  50  are  dissolved  in  1  liter  water  and  12  grs.  turkey 
tone  and  then  adding  these  solutions  to  the  baths.  red  oil  and  0,1  to  1  g.  of  a  polymerisation  prod- 
As  some  solvents,  for  instance,  acetone  influence  uct  0f  methyl  isopropenyl  ketone  added.  With  a 
the  effect  of  the  plating  baths,  I  proceed,  for  in-  current  density  of  2-4  amp/qdm  in  the  still  bath 
stance,  in  such  manner  that  the  polymerisates  0f  cadmium  and  4  to  6  amp/dqm  in  the  agitated 
are  first  dissolved  in  organic  solvents  and  then  55  bath  mirror  like  depositions  are  easily  obtained, 
precipitated  with  water.   The  polymerisates  are 

thereby  transformed  into  extraordinarily  fine  di-  ROBERT  WEINER. 


Published  July  13,  1943 


Serial  No.  347,759 


ALIEN   PROPERTY  CUSTODIAN 


PROCESS  FOR  THE  MANUFACTURE  OF 
BLEACHED  CELLULOSE 

Emil  Sehell'jr,  Lorsbach  I.  T.,  Germany;  vested 
in  the  Alien  Property  Custodian 

No  Drawing.   Application  filed  July  26,  1940 


In  my  co-pending  application  Serial  No.  303,913 
a  process  for  the  bleaching  of  cellulose  by  a  com- 
bined treatment  with  hypochlorite  and  peroxide 
is.  disclosed,  consisting  in  first  bleaching  with 
peroxide  and  following  treatment  with  hypochlo- 
rite. This  method  may  be  carried  out  either  at 
a  simple  bleaching  treatment  with  hypochlor'te 
even  when  performed  in  .several  steps  or  at  the 
so-called  three  step  bleaching  method.  In  the 
last  mentioned  process  the  lignine  is  first  treated 
with  elementary  chlorine  in  order  to  transform 
the  incrustated  lignine  into  Chlorinated  lignine 
which  will  then  be  dissolved  by  means  of  an 
alkaline  treatment,  thereafter  rinsed  whereupon 
the  final  treatment  either  with  hypochlorite  alone 
or  with  peroxide  and  subsequent  hypochlorite 
treatment  as  disclosed  in  the  co-pending  appli- 
cation Serial  No.  303,913  takes  place. 

Now  I  have  made  the  surprising  observation 
that  a  further  simplification  of  this  process  may 
be  attained  in  such  manner  that  the  crude  cel- 
lulose treated  with  elementary  chlorine  with  or 
without  intermediary  rinsing  may  directly  be 
treated  with  peroxide  thereby  replacing  the  oth- 
erwise usual  alkali nization  and  then  finished  with 
a  hypochlorite  treatment.  According  to  the 
elimination  of  one  operation  step,  i.  e.  the  alka- 
linization,  expenses,  steam  and  water  will  be 
saved  to  a  certain  extent.  In  this  respect  it  was 
not  to  be  foreseen  that  no  harmful  decomposi- 
tion of  the  peroxide  used  in  the  second  opera- 
tion step  wouid  occur.  On  the  contrary,  it  could 
be  expected  that  the  chlorinated  incrustation 
would  exert  a  destructive  effect  on  the  peroxide 
thereby  causing  a  decrease  in  the  bleaching  effect 
or  an  increase  in  the  quantity  of  peroxide  used. 
In  fact,  however,  it  was  found  that  these  appre- 
hensions did  not  prove  true;  in  many  cases  the 
by-products  originating  from  the  chlorination 
exert  even  a  stab.lizing  effect  on  the  peroxide. 
According  to  my  invention  it  is  therefore  pos- 
sible to  add  the  pei  oxide  immediately  after  the 
chlorination  process.  Sometimes  it  may  be  ad- 
visable to  wholly  or  partly  separate  the  chlorine 
solution  from  the  cellulose  by  sucking  off,  thick- 
ening or  the  like,  and  afterwards  adding  the  per- 
oxide. In  special  cases,  for  instance,  with  cel- 
lulose with  higher  chlorine  consumption  it  is  ex- 
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pedient  to  rinse  already  during  or  immediately 
after  the  chlorination.  But,  according  to  my  in- 
vention, no  special  intermediary  alkaline  treat- 
ment is  necessary. 

As  acid  substances  will  be  formed  during  the 
chlorination  and  especially  during  the  immedi- 
diately  following  treatment  with  peroxide  I  have 
found  it  advantageous  to  take  care  that  the  alka- 
linity of  the  bath  solution  is  maintained  whilst 
the  peroxide  is  added.  In  many  cases  the  alkali 
content  of  the  sodium  peroxide  alone  is  suffi- 
cient. Moreover,  additional  quantities  of  sodium 
hydroxide,  sodium  carbonate,  potassium  carbon- 
ate, calcium  hydroxide  may  be  used  to  secure  the 
necessary  alkalinity  of  the  bleaching  bath.  It  is, 
however,  advantageous  to  keep  the  alkaline  con- 
centration at  a  medium  level,  for  instance,  about 
5%  or  less,  preferably  less  than  2%,  calculated 
as  sodium  hydroxide  based  on  the  textile  mate- 
rial. In  many  cases  it  has  proved  expedient  to 
keep  the  alkali  content  as  low  as  even  possible. 
The  amount  of  peroxide  used  in  this  operation 
step  is  calculated  in  such  manner  that  the  per- 
oxide is  consumed  in  nearly  one  to  tv/o  hours  at 
temperatures  up  to  about  60°  C. 

Instead  of  sodium  peroxide  other  peroxygen 
compounds  such  as  sodium  perborate,  sodium 
percarbonate,  sodium  perpyrophosphate  or  hy- 
drogen peroxide  itself  may  be  utilized.  If  de- 
sired, special  stabilizers  such  as,  for  instance,  al- 
kali or  earth  alkali  silicates  may  be  added  to  the 
peroxide  solutions  but  in  many  cases  this  is  not 
necessary. 

The  treatment  with  peroxides  is  followed  by  a 
treatment  with  hypochlorite  whereby,  according 
to  my  invention,  either  sodium  hypochlorite,  po- 
tassium hypochlorite  or  bleaching  powder  are 
employed.  The  hypochlorite  solution  may  im- 
mediately be  added,  expediently  after  an  inter- 
mediary rinsing.  If,  however,  the  peroxide 
bleaching  process  is  carried  out  at  higher  tem- 
peratures the  bath  may  be  cooled  or  rinsed  down 
to  a  temperature  of  about  35°  C,  whereupon  the 
hypochlorite  will  be  added.  The  bleaching  with 
hypochlorite  is  continued  until  the  desired  de- 
gree of  whiteness  is  obtained  whereupon  the  so- 
lution is  acidified  and  finally  rinsed. 

EMIL  SCHELLER. 
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Our  invention  relates  to  a  process  for  the  man- 
ufacture of  dentures  such  as  protheses,  crowns, 
bridges,  plates  made  of  artificial  resins,  espe- 
cially polymersates,  conjoint  polymersates,  poly- 
merisation mixtures,  particularly  of  the  acrylic, 
and  methacrylic  acid,  their  esters  or  other 
derivatives.  More  especially,  our  invention  re- 
lates to  the  production  of  dentures  from  artificial 
resins  to  which  short  fibrous,  not  swellable  inor- 
ganic and/or  organic  material  is  added  before  the 
artificial  resins  are  formed  and  solidified.  The 
fibrous  material  shows  nearly  the  same  optical 
qualities,  i.  e.  the  same  or  a  similar  refractivity 
coefficient  as  the  utilized  mass  of  artificial  resin. 

Expediently,  fibres  are  used  with  a  strength 
of  about  1-3  fi  and  a  length  of  about  1-3  mm. 
Very  good  results  were  obtained  with  glass  and/or 
quartz  fibres  which  were  incorporated  in  a  mix- 
ture of  monomeric  or  only  partially  polymerized 
and  polymeric  methacrylic  acid  ester,  for  in- 
stance, methyl  ester.  Care  is  to  be  taken  that  no 
formation  of  lumps  or  feltening  occurs  during 
the  incorporation  of  the  fibrous  material  in  the 
artificial  resin,  for  instance,  the  polymeric  pow- 
der or  the  monomeric  liquid.  This  is  done  by 
careful  election  of  the  respective  quantities. 

Instead  of  glass  fibres  or  other  inorganic 
thread  material,  for  example,  finely  divided  slag 
wool,  also  an  organic  fibre  material,  for  instance, 
polycondensation  products  of  the  polymethylene- 
diamines  with  dicarbonic  acids,  may  be  used. 

In  adding  such  fibrous  material  of  inorganic 
and/or  organic  origin  a  final  product  is  obtained 
which  contrary  to  the  hitherto  made  observa- 
tions in  the  production  of  articles  made  of  arti- 
ficial resins  with  filling  materials  such  as  cot- 
ton fibre  material,  cellulose  wool,  asbestos  and 
the  like,  is  transparent  and  shows  in  addition  an 
increased  impact,  breaking  and  bending  strength 
which  renders  the  material  specially  suitable  for 
the  production  of  dentures. 

The  products  according  to  our  invention  may 
be  colored  by  adding  suitable  pigments  whereby 
natural  color  transitions  may  also  be  attained, 
for  instance,  in  such  manner  that  differently  col- 
ored layers  are  piled  and  combined  in  a  suitable 
manner,  for  instance,  through  pressure  and/or 
heat.  In  accordance  with  our  invention  excel- 
lent and  natural  color  effects  may  be  obtained 
if  in  the  mass  colored,  clearly  translucent  and/or 
cloudy  fibrous  material  in  suitable  quantities  is 
added  to  the  product. 

If  artificial  teeth  are  manufactured  according 
to  cur  invention  inorganic  spherical  glass  or 
quartz  powder  material  in  a  quantity  up  to  40 
to  50%  may  be  added  to  the  fibrous  material  in 
order  to  ascertain  an  increased  abrasion  strength. 


Thereby  we  prefer  to  use  the  fine  spherical  ad- 
ditional material  only  in  the  surface  layer,  espe- 
cially in  the  masticating  surface  of  the  dentures 
men  may  prevent  cases  of  stomatitis. 

5  The  diameter  of  the  spherical  quartz  or  glass 
is  1-100  ix,  preferably  10  /i. 

We  prefer  to  embed  the  spherical  glass  mate- 
rial in  the  surface  of  the  artificial  resin  in  such 
a  manner  tnat  the  border  ox  each  spherule 

10  closes  with  the  resin  suriace.  If  such  artificial 
tooth  is  used,  the  resin  surface  because  of  its 
lesser  strength  of  aorasion  against  the  glass  is 
oniy  slightly  worn  off  by  the  pressure  of  the  an- 
tagonist on  tne  base  as  tnis  pressure  is  exerted 

15  not  oniy  on  the  resinous  part  but  also  always 
on  a  group  of  spherical  caiotces.  This,  of  course, 
distrioutes  the  strength  of  pressure  on  a  large 
area.  According  to  our  invention  the  attrition 
strength  of  glass  itseif  is  tnereby  applied  to  the 

20  masticating  suriace  oi  the  tootn  whicn  is  txiere- 
fore  not  subjected  to  an  abrasive  eifect  as  the 
case  would  be  if  common  giass  powder  were  used. 

A  further  advantage  ox  our  invention  lies  in 
the  fact  that  during  the  polymerization  a  reia- 

25  tively  great  amount  oi  heat  is  liberated  in  a 
relatively  short  time.  In  consequence  to  a  local 
accumulation  oi  heat  this  is  leading  to  an  over- 
heating oi  the  material  whereby  the  monomeric 
pi  oduct  will  partially  ue  evaporated  and  the  f or- 

30  mation  oi  undesired  bubbles  resulting  from  con- 
traction of  the  material  will  be  increased.  Hith- 
erto the  formation  ox  babbies  was,  u  possioie, 
avoided  by  substantially  decreasing  the  mono- 
melic part  oi  the  mixture.    But  this  is  oniy  pos- 

35  sibie  to  a  certain  extent  as  the  mixture  will  tnen 
become  too  dry  and  can  not  be  worked. 

Now  it  was  found  that  owing  to  the  addition 
of  short  fibrous  material  the  monomeric  part 
may  be  substantially  decreased  witnout  endan- 

40  gering  tne  workability  oi  the  mixture  or  the 
qualities  of  the  final  product.  A  disadvantageous 
accumulation  oi  heat  is  thereby  also  avoided  and 
the  polymerisation  itself  directed  in  such  manner 
that  the  monomeric  product  is  only  gradually 

45  polymerized  and  the  formation  of  bubbles  inhib- 
ited. Tne  iormation  of  bubbles  may  also  be  pre- 
vented by  application  of  pressure  on  the  mass  to 
ce  polymerized. 
In  certain  cases  a  liquid  polymerisabie  sub- 

50  stance  together  with  the  above  mentioned  fibrous 
material  may  be  used  instead  of  a  mixture  of 
solid  polyrnerisate  and  a  liquid  polymerisabie 
substance. 

ERICH  CZAPP. 
55  MAX  BURKHARDT. 

ALFRED  JEDELE. 
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This  invention  relates  to  a  method  for  prepar-  preferably  about  0.1  to  1%,  will  be  sufficient.  In 

ing  chromium  containing  pigments.    More  spe-  special  cases  the  quantities  may  be  increased, 

cifically,  it  relates  to  pigments  containing  soluble  The  additional  substances  may  be  given  to  the 

chromium  compounds  and  other  substances  which  mill.   They  may  be  added  to  calcined  or  uncal- 

by  double  conversion  are  able  to  form  insoluble  or   3  cined  coloring  agents  or  mixtures  therefrom.  If 

lowly  soluble  chromium  compounds.    As  addi-  desired,  the  additional  substances  may  also  be 

tional  substances  I  mean  particularly  carbonates,  added  to  the  glazes  or  enamels  before  or  during 

phosphates,  sulfates,  oxalates  and  other  salts  of  their  mixing  with  the  pigments  or  pigment  mix- 

the  metals  calcium,  barium,  zinc,  lead,  copper,  tures. 

silver.                                                            10  The  coloring  agents  according  to  my  inven- 

In  the  hitherto  known  processes  chromium  tion  are  entirely  harmless  for  the  human  skin, 

compounds,  for  instance,  chromium  oxide,  potas-  In  applying  these  coloring  agents  or  their  mix- 

sium  bichromate,  chromite  and  the  like  as  well  tures,  for  example,  in  the  form  of  suspensions  on 

as  other  compounds,  for  instance,  iron  oxide,  the  base  material  perfectly  clear  outlines  and 

zinc  oxide,  silica,  feldspur,  calcium  fluoride  were  15  borders  will  be  obtained  after  the  firing  process, 

used  for  the  preparation  of  ceramic  coloring  „  . 

agents  for  enamels,  glazes,  underglazes  or  the  examples 

like.    Now  it  was  observed  that  the  thus  pre-  m  „      tm**™—  of  Percent 

pared  colors  contained  substances  which,  when  „  t!          mixture  or 

washed  and  dissolved  were  capable  to  exert  a  20  *e2Z*  ™ 

more  or  less  harmful  influence  on  the  human       znO   4Q 

skin.  Furthermore,  these  coloring  pigments  have   

sometimes  the  disadvantage  that  the  soluble  con-  after  calcination  at  1280°  C,  0.5%  of  barium  car- 

stituents  of  the  pigments  tend  to  effluence  on  the  bonate  are  added  to  the  mill.   A  coloring  agent 

base  material  whereby  the  formation  of  clear  out-  25  is  obtained  which  is  entirely  free  from  soluble 

lines  after  firing  will  be  prevented.  chromates. 

These  disadvantages  are  due  to  the  fact  that  (2)  To  a  mixture  of — 

the  chromium  containing  coloring  agents,  pre-  Per  cent 

pared  according  to  the  hitherto  known  processes       K2Cr207   37,6 

generally  contain  small  quantities  of  soluble  chro-  30  S1O2  20,8 

mium  compounds,  for  instance,  sodium  chromate.       Feldspar  20,8 

My  invention  has  for  an  object  the  preparation       CaF2  20,8 

of  improved  coloring  agents  in  which  the  solu-  ,  .     ..       .  „c„0  „  „„„  J 
ble  chromium  compounds  are  converted  into  in-  after  caIcinatinS  at  950  C.,  0.7%  of  lead  carbon- 
soluble  or  lowly  soluble  chromium  compounds   35  ate  ls  added-   ****  mixture  results  in  a  Victoria 
Preferably,  the  insoluble  or  lowly  soluble  chro-  Green  whlch  after  washin?  &ves  Perfectly  clear 
mium  compounds  are  produced  by  double  conver-  aq"e°Ur!,  wastes  ,free  from  chromate- 
sion  through  addition  of  suitable  substances,  0  a  mixture  of— 

thereby  resulting  in,  for  example,  insoluble  chro-  „      ,  .                                              Per  cent 

mates.    Such  suitable  substances  are,  for  in-  40  P°rcelain  mass  75 

stance,  carbonates,  phosphates,  sulfates,  oxalates       Chrom  iron  ore  25 

and  other  salts  of  the  metals  calcium,  barium,  1%  of  calcium  sulfate  is  added.    This  mixture 

zinc,  lead,  copper,  silver  and  the  like.  may  be  used  without  calcination  and  contains  no 

In  general,  small  quantities  of  the  above  men-  soluble  alkali  chromate. 

tioned  metal  salts,  for  instance,  about  0.01  to  5%,  HEINRICH  DIEHL. 
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For  the  preparation  of  sulphonates  the  conver- 
sion of  higher  aliphatic  alcohols  by  sulphuric  acid 
is  already  known.  The  esters  of  sulphuric  acid 
obtained  thereby  are  usefully  applied  in  industry 
as  washing-,  wetting-,  dispersing-,  emulsifying- 
and  purifying  means.  The  higher  sulphonic 
acids  which,  for  example,  contain  more  than 
8  carbon  atoms  per  molecule  show  extremely 
good  properties. 

The  sulphonation  of  these  fatty  alcohols  pre- 
sents great  technical  difficulties,  which  are  main- 
ly due  to  the  nature  of  the  starting  material 
used.  As  such,  until  now  alcohol  mixtures  have 
been  used  which  are  present,  for  example,  in 
wool  fat,  soja  oil,  coco  nut  butter,  carnauba  wax, 
or  suitable  fats  and  fatty  oils,  or  which  can  easily 
be  obtained  from  them  by  known  processes.  Be- 
sides injurious  carboxyl-rest  groups,  such  raw 
materials  always  contain  undesirable  protein 
compounds,  glucosides.  ferments  and  impurities 
of  unknown  composition. 

It  has  already  been  proposed  that  purified  fatty 
alcohols  should  be  sulphonated.  Apart  from  the 
wastage  and  costs  involved  it  is  not  possible,  even 
by  careful  and  much  repeated  purifying,  to  re- 
move the  injurious  foreign  substances,  so  that  the 
same  fundamental  difficulties  arise  as  are  ob- 
served in  the  treatment  of  the  unpurified  sub- 
stances. This  applies  especially  to  the  purifying 
methods  commonly  used  for  higher  alcohols, 
which  methods  always  affect  the  sulphonation 
unfavourably.  For  these  reasons  up  to  the  pres- 
ent it  is  generally  considered  that  the  difficulties 
are  primarily  imputable  to  the  sulphonating 
process  itself,  and  only  secondarily  to  the  raw 
material. 

It  has  been  found  that  very  valuable  sulpho- 
compounds  with  high  yields  are  obtainable  when 
synthetic  products,  and  not  vegetable  raw  ma- 
terials, are  used  as  basic  substances,  namely  al- 
cohols which  by  addition  of  carbon  monoxide  and 
hydrogen  have  been  prepared  from  hydrocarbons 
with  alkene  double-bindings. 

The  result  obtainable  with  the  process  accord- 
ing to  the  invention  is  especially  good  when  the 
alkene  hydrocarbons  obtained  in  the  carbon  ox- 
ide hydrogenation  are  used  which,  on  account  of 
their  special  structure  and  high  purity,  are  espe- 
cially suited  for  the  sulphonation.  When  using 
these  products,  on  the  one  hand  the  sulphonation 
process  is  considerably  facilitated  and  on  the 
other,  important  improvements  with  respect  to 
yield  and  washing  properties  are  obtained. 

The  alcohols  prepared  from  the  alkene  hydro- 
carbons of  the  carbon  oxide  hydrogenation  by 
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further  addition  of  carbon  oxide  and  hydrogen 
are  completely  free  from  fermentative  sub- 
stances, and  contain  no  carboxyl-rest  groups, 
nor  other  injurious  substances.  They  form  an 
easily  obtainable  basic  substance  for  preparing 
the  technically  very  important  sulphonic  acids, 
since  the  gasifying  products  of  coal  that  are 
available  everywhere  serve  as  raw  material. 

It  is  true  that  it  has  already  been  proposed  to 
prepare  artificial  washing  substances  from  "syn- 
thols",  that  is  to  say  products  resulting  from  the 
conversion  of  carbon  oxide  and  hydrogen  ob- 
tained at  a  fairly  high  temperature  and  at  high 
pressure.  But  this  suggestion  has  not  led  to  a 
practical  solution  of  the  important  problem  of 
procuring  washing  substances;  since  the  synthol 
contains  no  suitable  higher  alcohols,  or  only  in- 
significant amounts  thereof;  and  because  this 
synthesis  also  produces  injurious  secondary 
products. 

For  the  preparation  of  alcohols  applicable  in 
accordance  with  the  invention,  hydrocarbons 
containing  an  alkene  double  binding  which  are 
especially  suitable  products  of  the  carbon  oxide 
hydrogenation,  are  converted  by  catalysis  with 
carbon  oxide  and  hydrogen.  For  example  one 
uses  a  mixture  of  hydrocarbons  containing  large 
quantities  of  Cn-alkenes  (undecene)  and  yield- 
ing a  mixture  of  laurine  alcohols  as  final  prod- 
uct. 

As  examples  of  catalysers,  finely  divided  metals 
of  the  iron  group  can  be  mentioned  especially 
iron,  cobalt  or  nickel;  preferably  mixed  with  ac- 
tivating substances  such  as,  for  example,  thorium 
oxide,  magnesium  oxide,  or  aluminium  oxide. 
The  conversion  is  performed  at  temperatures  be- 
tween 50°  C  (122°  F)  and  200°  C  (392°  F)  under 
high  pressure,  and  preferably  under  very  high 
pressure.  It  is  also  possible  to  proceed  in  two 
stages:  first  adding  the  carbon  oxide  and  hy- 
drogen to  the  alkene  double  binding  until  the 
formation  of  ketones  or  aldehydes  takes  place; 
and  then  reducing  to  the  corresponding  alcohol 
by  a  convenient  method. 

These  alcohols  obtained  from  alkenes  in  one 
or  two  stages  are  now  converted  with  sulphuric 
acid  in  the  usual  way  at  temperatures  between 
10°  C  (50°  F)  and  50°  C  (122°  F),  when  neces- 
sary by  adding  contact  or  diluting  substances. 
Higher  conversion  temperatures,  for  example  180° 
C  (356°  F) ,  may  also  be  used.  The  sulphonation  - 
compounds  are  separated  from  the  reaction  mix- 
ture in  the  usual  way. 

For  the  preparation  of  sulphonates  sulphuric 
acid  may  be  combined  either  with  alkenes  or  with 
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alcohols.  In  the  working  up  of  alcohols  it  is  not 
only  possible  to  use  alcohols  prepared  in  any  way 
one  chooses,  but  also  those  obtained  from  alkenes 
by  the  addition  of  watergas  as  described  in  the 
above.  The  pre-treatment  of  the  alkenes  with 
watergas  is  not  without  purpose;  it  makes  the 
preparation  of  synthetic  sulphonates  very  suc- 
cessful and  economic. 

In  the  first  place  a  considerable  increase  in 
yield  is  obtained. 

In  consequence  of  unavoidable  by-reactions 
the  direct  addition  of  sulphuric  acid  to  alkene 
hydrocarbon  mixtures  gives  a  yield  of  not  more 
than  about  50%.  On  the  other  hand,  by  the  ad- 
dition of  watergas  the  weight  of  the  alkene  to  be 
treated  is  increased  corresponding  to  the  CO/H2- 
group.  In  this  way,  with  an  average  of  C15  per 
molecule,  an  alcohol-yield  is  obtained,  for  in- 
stance, of  about  115%  by  weight  calculated  on 
the  starting  alkene.  The  sulphonation  of  such 
addition  products  then  takes  place  with  an  al- 
most quantitative  yield.  As  compared  with  the 
alkene  sulphonation,  the  yield  is  consequently  at 
least  redoubled. 

By  the  direct  addition  of  sulphuric  acid,  sul- 
phuric acid  esters  of  secondary  alcohols  are  ex- 
clusively obtained  from  alkenes  (see  Karrer, 
Lehrbuch  der  organischen  Chemie,  1936  pg. 
56-57). 

On  the  other  hand,  by  the  previous  addition 
of  watergas  only  primary  alcohols  are  obtained. 
With  regard  to  the  obtainable  capacity  for  wash- 
ing- and  wetting,  experience  proves  that  the  sul- 
phuric acid  esters  of  primary  alcohols  are  much 
more  valuable  than  those  of  the  secondary  al- 
cohols. 

Especially  favourable  properties  are  obtained 
by  reason  of  the  special  molecule  structure  and 
molecule  mixture  of  the  sulphonates  prepared 
from  alkenes  to  which  watergas  has  been  pre- 
viously added. 

Through  the  oxidation  of  paraffines  one  ob- 
tains e.  g.  fatty  acids,  and  from  their  reduction 
alcohols  which  without  exception,  contain  normal 
carbon  chains.  Ramifications  present  in  the  pri- 
mary product  are  almost  completely  removed  by 
the  oxidation  (see  e.  g.  Wietzel,  Angew.  Chemie, 


Vol.  51  (1938),  pg.  532;  Jantzen,  Reinheimer  and 
Asche,  Fette  und  Seifen,  1938,  pg.  615).  The 
dieseloil  of  the  carbon  oxide  hydrogenation 
which  is  a  satisfactory  basic  substance  for  the 

5  synthesis  of  aliphatic  alcohols,  contains,  for  ex- 
ample, more  than  60%  isoparaffines  with  rami- 
fied chains  (see  e.  g.  Koch  und  Ibing,  Ges. 
Abhandl.z.  Kenntnis  der  Kohle,  Vol.  12,  pg.  428). 
Only  by  previous  addition  of  carbon  oxide  and 

10  hydrogen  to  the  alkene  double  bindings  alcohols 
of  ramified  constitution  can  be  obtained  there- 
from. Hereby  not  only  the  ramifications  present 
in  the  basic  hydrocarbon  remain  unchanged,  but 
by  the  addition  of  watergas  new  ramifications 

15  are  produced  as  well,  since  the  carbon  oxide  as 
a  rule  generally  enters  into  the  molecule  as  a 
side-chain. 

Sulphonates  prepared  from  alcohols  with 
ramified  chains  have  a  much  better  washing-ca- 

20  pacity  than  those  prepared  from  straight  chain 
alcohols.  It  is  also  known  that  sulphonating 
products  with  ramified  chains  have  a  very  high 
capillary  activity  (see  Chwalla,  Textilhilfsmittel, 
1939,  pg.  169;  French  patentletters  805,706  and 

25  806,112).  These  properties  are  principally  deter- 
mined by  the  greatly  increased  solubility  com- 
pared with  that  of  the  straight  chain  sulpho- 
nates. Sulphonating  products  which,  according 
to  the  invention,  have  been  prepared  from  al- 

30  kenes  after  a  previous  addition  of  watergas  show 
these  advantages  to  considerable  effect. 

Finally  it  may  be  observed  that  up  to  the 
present  only  sulphonates  of  even  numbers  have 
generally  been  prepared,  for  example  with  C12, 

35  Ch,  Ci6  etc. -molecules,  while  alcohols  of  odd  num- 
bers are  technically  very  difficult  to  obtain. 
However,  the  washing  capacity  of  single  sul- 
phonates is  much  smaller  than  that  of  sulphonate 
mixtures.    By  addition  of  watergas  to  alkene 

40  double  bindings  a  completely  graded  series  of  all 
molecule  sizes,  for  example  from  C10  up  to  C20 
can  be  prepared,  the  odd  number  carbon  chains 
included.  In  this  way  sulphonate  mixtures  with 
maximum  capacity  are  obtained,  such  as  have 

45  not  been  available  up  to  date. 

OTTO  ROELEN. 
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My  invention  relates  to  the  manufacture  of  found  that  an  addition  of  such  double  carbonates 

enamels,  glazes  and  the  like  which  are  entirely  to  enamels  exerts  a  strongly  liquefying  effect  on 

free  of  boric  acid  or  other  boron  compounds.  these  enamels. 

More  particularly,  the  invention  relates  to  the  This  actio  .1  was  surprising  although  it  was  a 
manufacture  of  enamels,  glazes  and  the  like  5  well  known  fact  that  small  quantities  of  earth  al- 
which  contain  an  alkali-earth  alkali  double  car-  kali  compounds  such  as  calcium  carbonate  were 
bonate,  preferably  calcium-sodium  double  car-  used  besides  soda  in  the  production  of  enamel 
bonate  instead  of  the  hitherto  used  boron  com-  compositions.  It  is,  however,  also  a  well  known 
pounds.  fact  that  in  using  greater  quantities  of  earth  al- 
Heretofore  enamel  coatings  which  were  applied  10  kali  carbonate,  for  instance,  over  5%,  the  enam- 
to  steel  sheet  or  cast  iron  bases  were  made  from  els  tend  to  become  brittle  a.id  extraordinarily  vis- 
mixtures  of  feldspar,  quartz,  soda,  borax,  salt-  cous.  It  is  further  known  that  the  use  of  earth 
peter,  kryolith,  fluor  spar  and  the  like  with  an  alkali  oxides  in  quantities  of  more  than  5%  will 
addition  of  colored  or  white  pigments.    A  more  make  the  enamel  brittle. 

or  less  great  amount  of  fluxes  was  necessary  to  15      According  to  my  invention  it  is  necessary  to  in- 

flre  the  enamels  at  a  temperature  of  700  to  850°  troduce  the  already  formed  double  salt  of  alkali 

C.    The  most  common  and  mostly  used  fluxes  are  carbonate  and  earth  alkali  carbonate  into  the 

boric  acid  or  its  compounds,  preferably  borax.  enamel  compositions  in  order  to  obtain  the  de- 

By  adding  boric  acid  or  its  compounds  to  the  sired  flux  effect.    If  the  single  compounds  are 

enamel  batch  it  is  possible  to  produce  an  enamel  20  added  to  the  enamel  batch,  no  double  salt  will 

with  a  low  fusion  point  and  to  adapt  the  exten-  be  formed  and  all  well  known  disadvantages  will 

sion  of  the  enamel  fluxes  to  the  respective  metal-  occur. 

lie  bases.    This  addition  of  boric  acid  or  boron  In  carrying  out  my  invention,  a  mixture  of  the 

compounds  renders  the  enamel  also  more  valu-  following  composition 

able  with  respect  to  its  physical  properties,  such  25                                            calculated  chemi 

as  increased  thermal  resistance   brightness  of  cal  composition  " 

surface,  impact  strength  and  the  like.  Per  cent                  Per  cent 

In  spite  of  numerous  investigations  it  was  here-  Feldspar                      10  0                        53  0 

tofore  nearly  impossible  to  produce  commercially  Quartz                        35  0                         2  3 

utilizable  boron  free  enamels  with  properties  30  gocjiurn  calcuTm 

equal  to  these  of  boron  containing  enamels  as  no  double  carbonate___.  42.0                        13  9 

other  flux  possesses  the  qualities  of  boron  com-  godium  carbonate____    5.0  8.4 

P°a  *         •  •    u  Sodium  saltpeter   1.5  20.4 

According  to  my  invention  a  way  is  shown  for  «„.»Ji7„.,+„         <?  r  11 

-    ,        -  ...     ,         jj-.-  Sodium  fluosilicate          6.5  1.1 

the  manufacture  of  enamels  without  the  addition  35 

of  boric  acid  or  boron  compounds.  The  new  is  melted  at  900°  C  to  1000°  C  and  granulated, 
enamels  have  at  least  the  same  good  properties  The  shot  is  ground  to  a  dross  with  2  to  10%  col- 
as the  boron  containing  enamels,  if  not  even  bet-  ored  or  white  pigment  together  with  5  to  10% 
ter  qualities.  clay  and  40%  water.  After  applying  the  dross  to 

According  to  my  invention  an  alkali-earth  40  a  suitable  base  it  will  be  fired  for  2  to  4  minutes 

alkali  double  carbonate,  preferably  calcium-sodi-  at  a  temperature  of  810  to  815°  C. 

urn  double  carbonate,  in  quantities  of  10  to  50,  The  thus  manufactured  enamels  have  a  good 

preferably  30  to  40%,  is  added  to  the  enamel  com-  elasticity,  a  high  thermal  resistance,  high  gloss 

position.  and  a  perfectly  uniform  smooth  surface. 

It  is  known  that  alkali  carbonates  and  earth  45  Boric  acid  or  other  boron  compounds  may  also 
alkali  carbonates  form  double  salts.  Thus,  for  be  substituted  with  advantage  in  the  manufac- 
instance,  soda  and  calcium  carbonate  yield  to  the  ture  of  glazes,  under-glazes,  glasses  or  the  like, 
carbonate  (Na2Ca — (C03)2)  which  melts  at  813°  If  alkali  earth  alkali  double  carbonates  are  used 
C,  about  50°  C.  below  the  fusion  point  of  pure  as  fluxes,  the  same  good  properties  in  the  prod- 
soda.   The  potassium-calcium  double  carbonate  50  ucts  will  be  obtained. 

is  melting  at  an  even  lower  temperature.   I  have  WALTER  KERSTAN. 
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It  has  been  proposed  to  prepare  oxygen-con- 
taining carbon  compounds  by  the  addition  of 
carbon  oxide  and  hydrogen  to  alkene  hydrocar- 
bons. By  means  of  a  subsequent  oxydation  such 
compounds  can  easily  be  converted  into  carbox- 
ylic  acids.  This  process  is  of  special  importance 
for  the  carbon  oxide  hydrcgenation,  since  in  this 
way  valuable  fatty  acids  and  their  conversion 
products  can  be  prepared  from  easily  obtainable 
mixtures  of  carbon  oxide  and  hydrogen.  How- 
ever, a  drawback  of  this  preparation  of  fatty 
acids  is  the  fact  that  these  conversion  products 
of  the  CO/H2-synthesis  usually  contain  only 
small  quantities  of  alkenes. 

It  has  been  found  that  by  a  suitable  combina- 
tion of  special  synthesis  conditions  with  subse- 
quent cracking  and  appropriate  oxydation  very 
high  yields  of  fatty  acids  can  be  obtained,  in- 
cluding large  quantities  of  the  synthesis  material. 

In  order  to  carry  out  this  new  combined  meth- 
od, the  carbon  oxide  hydrogenation  is  performed 
under  such  conditions  that  the  largest  possible 
quantities  of  products  boiling  at  temperatures 
over  200°  C.  (392°  F.)  are  obtained.  For  this  pur- 
pose one  works,  for  example,  with  concentrated 
contacts  and  performs  the  synthesis  at  a  fairly 
high  pressure  applying  the  circulation  method. 
Considerable  quantities  of  hydrocarbons  of  a  de- 
cidedly alkene  character  and  with  a  high  boiling 
point  are  then  obtained. 

The  synthesis  products  prepared  in  this  way 
are  subjected  directly,  or  after  a  suitable  frac- 
tionation, to  a  mild  cracking  process.  It  is  ad- 
visable to  perform  this  cracking  at  moderate 
temperatures,  e.  g.  between  400°  C.  (752°  F.)  and 
550°  C.  (1022°  F.),  by  adding  large  quantities  of 
water  vapor.  Hereby  catalysers  may  or  may  not 
be  used.    The  cracking  products  obtained  con- 


tain large  quantities  of  alkene  hydrocarbons  with 
a  boiling  point  between  180°  C.  (356°  F.)  and 
300°  C.  (572°  F.) . 
These  mixtures  of  hydrocarbons  obtained  by 

5  cracking  are  then  treated  with  mixtures  of  car- 
bon oxide  and  hydrogen,  by  using  temperatures 
up  to  200°  C.  (392°  F.) ,  high  pressures  (e.  g.  50- 
150  atm.),  and  metal  catalysers  of  the  8th  group 
of  the  periodic  system.    The  alcohols  or  alde- 

10  hydes  obtained  by  addition  of  watergas  are  oxi- 
dised to  fatty  acids  by  means  of  air,  oxygen  con- 
taining gases,  or  substances  giving  oil  oxygen,  by 
using  suitable  contacts  which  may,  for  instance, 
consist  of  the  oxides  of  manganese,  cobalt,  or  the 

15  like. 

With  the  aid  of  the  combined  process  in  ac- 
cordance with  the  invention,  up  to  50%  of  the 
synthesis  products  obtained  by  the  hydrogena- 
tion of  carbon  oxide  can  without  difficulty  be  con- 

20  verted  into  valuable  fatty  acids.  These  fatty 
acids  are  especially  valuable  because  they  have 
a  highly  ramified  molecule  structure.  During 
the  oxydation  of  paraffines,  which  up  to  the  pres- 
ent has  been  used  for  the  preparation  of  syn- 

25  thetic  fatty  acids,  all  molecule-ramifications  dis- 
appear, and  almost  completely  straight-chain 
products  are  obtained.  On  the  contrary,  by  the 
addition  of  watergas  to  alkene  hydrocarbons,  the 
present  molecule  ramifications  are  completely 

3q  preserved.  Moreover,  since  the  carbon  oxide  gen- 
erally enters  into  the  side-chain,  further  rami- 
fications are  obtained.  As  final  product,  high- 
molecular  fatty  acids  are  procured,  which  have  a 
considerably  higher  solubility,  foaming  effect  and 

35  washing  capacity  than  the  mainly  straight-chain 
fatty  acids  at  present  obtainable  by  synthesis. 
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The  group  of  waxes,  resins,  artificial  sub- 
stances, solvents  and  plasticifiers  (softeners) 
chiefly  includes  the  condensation-  and  polymer- 
isation products,  such  as  esters  and  ethers, 
which  are  obtainable  in  unlimited  combinations 
from  alcohols,  aldehydes,  ketones,  carboxylic 
acids,  especially  high  molecular  fatty  acids,  or 
their  derivatives  respectively.  As  far  as  such 
substances  or  the  basic  substances  necessary  for 
their  preparation  are  derived  from  natural 
sources,  in  particular  from  metabolic  products 
of  the  animal  or  vegetable  world,  there  is  always 
the  drawback  that  undesired  protein  compounds, 
glucosides,  ferments  or  other  additional  com- 
pounds of  unknown  constitution  and  effect  are 
also  present. 

The  substances  generally  classified  under  waxes 
consist  for  example  of  esters  of  monobasic,  high 
molecular  fatty  acids  with  principally  high  mo- 
lecular monohydric  alcohols,  which  do  not  be- 
long to  the  glycerine  series.  Besides  these  esters 
and  certain  parts  of  free  alcohol  and  free  acids, 
they  also  contain  glycerides  which  are  easily  de- 
composed under  the  influence  of  light  and  heat. 
The  same  is  found  in  connection  with  the  natural 
resins,  softeners  (plasticifiers)  and  solvents. 

Since  the  impurities,  even  when  there  is  only 
a  trace  of  them,  often  produce  undesired  decom- 
positions, their  presence  reduces  the  quality  and 
durability  of  the  final  products  obtained  from 
natural  raw  materials.  The  undesired  accom- 
panying substances  may,  it  is  true,  be  removed 
by  difficult  and  troublesome  purifying  processes, 
but  these  involve  such  great  wastage  that  such 
methods  are  economically  out  of  the  question. 

Besides  undesired  impurities,  natural  raw  ma- 
terials for  the  preparation  of  waxes,  resins,  arti- 
ficial substances,  solvents  and  plasticifiers  have 
the  disadvantage  that  on  the  one  hand  they  are 
only  available  in  limited  quantities,  and  on  the 
other  hand  it  cannot  be  guaranteed  that  their 
composition  and  quality  will  always  be  uniform. 
Consequently,  it  has  long  been  attempted  to 
obtain  the  said  substances  by  artificial  means. 

Two  fundamental  obstacles  are  met  within  the 
synthetic  preparation  of  waxes,  resins,  and  like 
substances. 

In  the  first  place  the  basic  substances,  which 
are  directly  required,  such  as  high  molecular  alco- 
hols, aldehydes  or  ketones,  are  difficult  to  obtain. 
In  the  present  stage  of  technical  development 
these  substances  are  generally  produced  by  work- 
ing up  or  by  decomposing  suitable  natural  prod- 
ucts, and  thereby  the  disadvantages  inherent  in 
the  natural  products  cannot  be  avoided. 
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In  order  to  procure  adequate  and  unlimited 
supplies  of  raw  material  it  has  already  been  at- 
tempted to  prepare  the  high  molecular  oxygen 
compounds  necessary  for  the  synthesis  'alcohols, 
aldehydes,  ketones,  carboxylic  acids)  by  artificial 
means.  But  if,  for  example,  in  the  preparation 
of  waxes  one  starts  with  such  intermediate  prod- 
ucts as  are  prepared  synthet'cally  with  great  dif- 
ficulty, e.  g.  by  the  condensat:on  of  high  mole- 
cular fatty  acids  with  similarly  prepared  high 
molecular  alcohols,  the  difficulty  arises  that  such 
condensation  products  do  not  attain  the  good 
properties  of  natural  products.  The  same  diffi- 
culty is  met  with  in  the  preparation  of  resins  or 
resin-like  substances,  obtained  from  artificial 
resin  alcohols,  resin  acids  and  resin  esters.  Also 
as  regards  the  solvents  and  plasticifiers  the  syn- 
thetic products  have  not  always  been  satisfac- 
tory. The  same  applies  to  the  artificial  sub- 
stances. 

These  unfavorable  properties  of  the  said  syn- 
thetic products  are  due  to  the  fact  that  the  ar- 
tificial intermediate  compounds  used.  e.  g.  high 
molecular  alcohols,  have  no  molecule-ramifica- 
tions worth  mentioning.  But  only  from  highly 
ramified  basic  synthesis  substances  can  products 
be  obtained  which  are  strikingly  similar  to  the 
natural  substances.  However,  with  the  hitherto 
known  methods,  it  is  not  possible  tr-  prepare  suf- 
ficiently ramified  intermediate  products  oh  scale 
for  use  in  industry. 

It  has  been  found  that  oxygen  containir.-r  car- 
bon compounds,  which  are  obtained  when  gas 
mixtures  containing  carbon  oxide  and  hydrogen 
35  react  in  a  catalytic  way  at  a  suitable  temperature 
and  under  high  pressure  with  carbon  compounds 
having  double  or  triple  carbon  bindings,  are 
especially  appropriate  as  a  raw  material  for  the 
synthetic  preparation  of  waxes,  resins,  artificial 
40  substances,  solvents  and  plasticifiers.  When  dou- 
ble bindings  are  present  the  watergas  addition 
proceeds  with  an  excellent  yield  between  50°  C 
(122°  F)  and  200°  C  (392°  F)  and  at  50-150  atm 
overpressure  with  metal  catalysers,  for  example 
of  the  8th  group  of  the  periodic  system,  in  ac- 
cordance with  the  following  equations  (R  being 
an  arbitrary  organic  compound-radical): 

(1)  R.CH=CH.R+CO+H2=R.CH2— CH.R— CHO 
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(2)  2R.CH=CH.R+CO+H2 


=R.CH2— CH.R— CO— CH.R— CH2.R 

Aldehydes  and  ketones  are  chiefly  procured 
hereby.    By  a  subsequent  catalytic  reduction 
which,  for  example,  can  be  carried  out  at  high 
55  pressure  while  using  Fe-,  Ni-  or  Co-  contacts  ac- 
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tivated  with  TI1O2,  MgO  or  AI2O3,  the  correspond- 
ing alcohols  can  be  easily  obtained  thereby.  By 
means  of  suitable  working-conditions  one  can, 
when  using  an  excess  of  hydrogen,  also  prepare 
alcohols  directly  in  a  single  process.  The  alde- 
hydes and  ketones,  prepared  by  the  addition  of 
watergas,  can  also  be  easily  converted  into  car- 
boxylic  acids  by  the  usual  methods  of  oxidation. 

In  such  additions  of  watergas  and  reductions 
or  oxidations  respectively  all  the  ramifications 
present  in  the  basic  hydrocarbon  are  retained. 
Moreover  further  ramifications  are  obtained, 
since  the  carbon  oxide  generally  enters  into  the 
molecule  as  a  side-chain  and  not  at  the  end. 

It  is  of  special  advantage  to  use  the  products 
of  carbon  oxide  hydrogenation  as  basic  alkenic 
substances  for  the  above  reactions.  They  can 
be  prepared  in  any  required  quantity  from  water- 
gas  mixtures  which  are  easily  available  every- 
where. The  highly  alkenic  dieseloil  obtainable 
therefrom  contains,  for  example,  more  than  60% 
isocompounds  with  highly  ramified  chains,  and 
is  a  very  satisfactory  basic  substance  for  the 
synthesis  of  the  above  mentioned  substances. 

Through  repeated  condensation  of  unsaturated 
particularly  alkenic  carbon  bindings,  a  completely 
graduated  sequence  of  molecules  can  be  built  up 
according  to  size.  For  this  purpose  the  oxygen 
compounds  obtained  through  the  addition  of 
watergas  are  first  completely  hydrogenated,  then 
dehydrogenated  to  alkenes  containing  one  car- 
bon-atom more  per  molecule,  whereupon  water- 
gas  is  again  added  to  these  alkenes.  In  this  way 
all  oxygen  compounds  in  question  (alcohols, 
aldehydes,  ketones,  carboxylic  acids)  can  be  ob- 
tained with  good  yields  and  by  contact  reactions 
which  are  very  easily  carried  out  in  industry,  so 
that  the  intermediate  products  with  highly  rami- 
fied molecules,  which  are  required  for  the  con- 
densation of  resins  and  artificial  substances,  are 
easily  available.  In  this  way,  for  example,  nor- 
mal propylic  alcohol  and  isobutylic  alcohol  which 
at  present  are  hardly  obtainable,  are  easily  avail- 
able in  any  required  quantity.  Similarly,  the 
corresponding  alcohols,  aldehydes,  ketones  and 
carboxylic  acids  can  be  obtained  up  to  the  high- 
est molecular  weights. 

When  using  basic  substances  obtained  in  the 
manner  described  above,  the  preparation  (con- 
densation) of  waxes,  resins,  artificial  substances, 
solvents  and  plasticifiers  is  much  more  easily  ef- 
fected than  by  using  natural  raw  materials  or 
raw  materials  which  have  been  artificially  pre- 
pared in  a  different  way. 


For  the  preparation  of  valuable  waxes,  which 
may  be  used  for  example  as  roller  masses,  a  sub- 
stance for  binding  paint,  or  for  impregnations, 
finishing  textiles,  rubbing  masses  and  as  basic 

5  substance  of  ointments,  equimolecular  quantities 
of  a  carboxylic  acid  containing  16  carbon  atoms 
per  molecule,  prepared  as  described  in  the  above, 
are,  for  example,  condensed  with  an  alcohol  con- 
taining 14  carbon  atoms  per  molecule.   By  heat- 

10  ing  sufficiently  and  stirring  vigorously  the  reac- 
tion takes  place  without  a  hitch.  The  final  prod- 
uct obtained  has  better  properties  than,  for  ex- 
ample, bees'  wax. 

The  preparation  of  oxygen  containing  deriva- 

15  tives  of  aliphatic  hydrocarbons  which  are  appli- 
cable as  solvents  can  be  conducted  in  such  a  way 
that  by  choosing  appropriate  conditions  during 
the  conversion,  alcohols  (and  from  these  alcohols, 
if  desired  ethers)  are  either  obtained  directly,  or 

20  the  oxygen  containing  compounds  first  procured 
are  converted  to  alcohols  by  reduction.  In  the 
first  case  one  treats,  for  example,  alkenes  con- 
taining one  C-atom  less  than  the  desired  alcohols, 
or  corresponding  mixtures,  with  carbonoxide  and 

25  hydrogen  at  higher  temperatures  than  are  neces- 
sary for  the  preparation  of  oxocompounds,  e.  g. 
over  150°  C  (302°  F)  at  approximately  100  atm  in 
the  presence  of  catalysers  which  contain  as  oper- 
ating substances  Fe,  Ni  or  Co  and  as  activating 

30  additions  thorium-,  magnesium-  or  aluminium 
oxide,  and  which  may  be  brought  upon  carriers, 
such  as  infusorial  earth. 

For  the  preparation  of  ester-containing  sol- 
vents, the  alcohol  mixture  obtained  is  oxidised 

35  under  mild  conditions  in  such  a  way,  that  only  a 
part  of  the  alcohol  is  converted  into  acids,  where- 
upon the  mixture  is  esterified  in  a  known  way, 
if  desired,  after  a  previous  isolation  of  the  free 
fatty  acids.    However,  the  preparation  of  the 

40  fatty  acids  necessary  for  the  esterification  may 
also  be  performed  apart  from  the  preparation  of 
alcohol  by  direct  mild  oxidation  of  a  mixture  of 
conversion  products  obtained  by  catalytic  treat- 
ment with  watergas  at  high  pressures  and  tem- 

45  peratures  of  between  50°  C  (122°  F)  and  200°  C 
(392°  F) .  In  this  way  very  valuable  solvents  and 
plasticifiers  are  obtained  when  carboxylic  acids 
with  more  than  10  carbon  atoms  are  condensed 
with  alcohols  with  more  than  8  carbon  atoms  to 

50  the  corresponding  esters. 
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The  present  invention  relates  to  improvements 
in  the  extraction  of  aliphatic  acids,  particularly 
to  the  extraction  of  acetic  acid  from  dilute  aque- 
ous solutions  thereof. 

The  present  application  is  a  continuation-in-  5 
part  of  my  application  Serial  No.  275,513,  filed 
May  24,  1939. 

It  has  already  been  known  that  aqueous  solu- 
tions of  aliphatic  acids  may  be  extracted  coun- 
tercurrently  with  organic  liquids,  such  as  ethyl  10 
acetate,  in  columns  provided  with  filling  mate- 
rial such  as  Raschig  rings. 

In  my  application  Serial  No.  173,949,  now  Pat- 
ent No.  2,211,087,  I  have  already  described  an  im- 
proved process  for  increasing  the  extraction  yield  15 
in  such  a  process  wherein  the  relative  linear  ve- 
locities of  the  dilute  aqueous  solution  of  the  acid 
and  of  the  extraction  agent  were  generally  main- 
tained greater  than  .2  cm.  per  second  with  refer- 
ence to  the  total  cross-section  of  the  extraction  20 
column.  Therefore,  in  order  to  obtain  the  maxi- 
mum extraction  effect  it  was  necessary  to  select 
an  extraction  column  which  was  suitable  for  the 
desired  throughput.  If,  however,  only  one  ex- 
traction column  was  available  and  it  was  desired  25 
to  lower  the  throughput,  the  amount  of  acids  in 
the  extracted  aqueous  wastes  increased  greatly 
and  the  efficiency  of  the  apparatus  considerably 
decreased.  On  the  other  hand,  if  the  desired 
throughput  was  so  great  that  the  relative  ve-  co 
locities  of  the  liquids  in  the  extraction  column 
exceeded  the  upper  limit  the  extraction  effect  was 
also  lowered. 

This  is  a  great  disadvantage  as  it  is  highly  im- 
practical for  a  plant  to  have  different  extraction  35 
columns  available  to  take  care  of  the  variations 
in  the  amount  of  the  dilute  acids  which  are  to  be 
extracted  at  different  times. 

If  the  same  extraction  column  were  employed 
and  the  desired  throughput  below  that  described  40 
above,  it  is  necessary  to  increase  the  amount  of 
extraction  agent  employed  to  an  uneconomical 
degree.  In  other  words,  to  counteract  the  les- 
sened extraction  effect  it  is  necessary  to  increase 
the  proportion  of  the  extraction  agent  employed  45 
considerably.  In  accordance  with  my  invention 
it  is  possible,  however,  to  obtain  excellent  yields 
of  extraction  for  different  throughputs  even  when 
employing  the  same  apparatus. 

I  have  discovered  that  the  extraction  effect  50 
which  is  obtained  does  not  merely  depend  upon 
the  diameter  of  the  extraction  column  employed, 
but  also  upon  the  height  at  which  the  level  be- 
tween the  two  liquid  phases,  that  is  the  level  be- 
tween the  aqueous  layer  and  the  layer  of  extrac-  55 


tion  liquid,  is  maintained  within  the  column  and 
that  if  a  maximum  extraction  effect  is  to  be  ob- 
tained in  an  extraction  column  the  height  of  this 
level  must  be  adjusted  for  the  throughput  de- 
sired. Therefore,  when  the  throughput  of  the 
liquids  through  the  extraction  column  is  altered 
the  level  between  the  liquid  phases  in  the  column 
must  also  be  altered  until  maximum  extraction 
effects  are  obtained  for  the  desired  throughput. 
The  level  between  the  liquid  phases  is  easily  al- 
tered by  temporarily  altering  the  amount  of  ex- 
traction agent  or  aqueous  acid  introduced  into  the 
extraction  column.  For  example,  if  the  column  of 
the  extraction  agent  is  to  be  increased,  it  is  mere- 
ly necessary  either  to  increase  the  flow  of  the  ex- 
traction agent  into  the  extraction  column  tem- 
porarily or  to  decrease  the  flow  of  the  aqueous 
acid  into  the  column  temporarily.  On  the  other 
hand,  if  the  level  between  the  phases  is  to  be  al- 
tered in  the  other  direction,  it  is  merely  neces- 
sary to  increase  the  flow  of  the  aqueous  acid  or 
decrease  the  flow  of  the  extraction  agent  tem- 
porarily. After  the  most  favorable  height  for  the 
level  between  the  liquid  phases  is  ascertained, 
this  is  then  maintained  for  the  entire  extraction. 
The  level  between  the  liquid  phases  will  remain 
constant  as  long  as  the  amount  of  liquids  intro- 
duced and  withdrawn  from  the  extraction  col- 
umn are  constantly  maintained  at  the  proper  ra- 
tio for  the  extraction. 

Previously  the  level  between  the  phases  within 
the  extraction  column  has  been  maintained  at  a 
certain  height  without  regard  to  the  desired 
throughput  of  the  liquids  through  the  appara- 
tus. For  example,  it  has  been  usual  to  extract 
dilute  acetic  acid  with  ethyl  acetate  in  such  a 
manner  that  the  aqueous  layer  was  restricted  only 
to  the  lower  portion  of  the  extraction  column, 
namely,  the  portion  which  was  not  provided  with 
filling  material.  In  accordance  with  the  present 
invention,  however,  it  has  been  found  that  the 
lower  the  desired  throughput  the  higher  should 
be  the  level  between  the  aqueous  acid  phase  and 
the  ester  phase  and  such  level  may  be  within  the 
portion  of  the  column  containing  the  filling  ma- 
terial and  even  near  the  top  of  the  extraction 
column. 

It  is  not  necessary  to  ascertain  the  proper 
level  between  the  liquid  phases  in  the  extraction 
column  each  time  the  desired  throughput  is  al- 
tered. It  is  possible,  for  example,  to  ascertain 
the  proper  level  for  a  series  of  different  through- 
puts through  the  apparatus  employed  and  pre- 
pare a  chart  therefrom  and  then  whenever  a  cer- 
tain throughput  is  desired  the  level  between  the 
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liquid  phases  may  be  adjusted  to  the  proper  level 
with  reference  to  such  chart. 

The  extraction  column  employed  in  accord- 
ance with  the  present  invention  is  preferably 
provided  with  means  indicating  the  level  between  5 
the  two  liquids  with  the  column,  so  that  the 
adjustment  of  the  level  between  the  liquid  phases 
to  the  proper  height  is  facilitated. 

The  following  example  serves  to  illustrate  the 
present  invention:  10 
Example 

An  extraction  column  was  employed  which  was 
10  meters  high  and  possessed  a  diameter  of  1040 
mm.  The  column  was  provided  with  cylindrical 
filling  bodies  having  a  maximum  diameter  of  35  15 
mm.  Into  this  column  4000  liters  of  17%  aque- 
ous acetic  acid  and  1200  liters  of  ethyl  acetate 
were  fed  countercurrently  in  such  a  manner  that 
the  ratio  between  the  heights  of  the  layer  of 
aqueous  acid  and  the  layer  of  ester  was  1:9.  20 
The  aqueous  layer  was  beneath  the  zone  of  the 
extraction  column  which  contained  the  filling 
bodies.  The  aqueous  wastes  withdrawn  from  the 
column  contained  only  0.06%-0.08%  of  acetic  „g 
acid,  which  means  that  the  extraction  yield 
amounted  to  99.3%.  By  changing  the  through- 
put to  2000  liters  of  dilute  acetic  acid  and  6000 


liters  of  ethyl  acetate  in  the  same  apparatus 
while  maintaining  the  conditions  of  the  extrac- 
tion the  same  otherwise,  the  amount  of  acetic 
acid  in  the  aqueous  wastes  withdrawn  from  the 
extraction  column  increased  to  over  1%.  The 
extraction  yield  was  therefore  decreased  to  about 
94%.  By  increasing  the  height  of  the  line  of 
division  between  the  liquids  to  such  a  degree 
that  the  ratio  between  the  height  of  the  layer  of 
aqueous  acid  and  the  height  of  the  layer  of 
ethyl  acetate  was  3:1  so  that  the  line  of  divi- 
sion was  within  the  zone  of  the  extracting  col- 
umn containing  filling  bodies,  the  amount  of 
acetic  acid  contained  in  the  wastes  withdrawn 
from  the  column  was  lowered  to  below  0.1%  and 
the  extraction  yield  was  increased  to  99.0%- 
99.5%.  The  most  advantageous  ratio  between 
the  two  layers  of  liquids  may,  in  every  case,  be 
easily  ascertained  for  a  given  throughput  in  an 
extraction  column  by  determining  the  amount 
of  acid  in  the  aqueous  wastes.  The  desired  ratio 
is  substantially  maintained  after  once  adjusted 
if  the  throughput  of  the  respective  liquids  is  not 
substantially  altered. 

The  above-described  process  is  also  applicable 
in  the  extraction  of  other  aliphatic  acids  with 
known  organic  solvents. 

MAX  WEIMANN. 
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The  present  invention  relates  to  improvements 
in  the  production  of  unsaturated  alcohols  from 
unsaturated  aldehydes  which  contain  a  vinyl 
group  in  the  end  position. 

It  is  an  object  of  the  present  invention  to  pro- 
vide a  process  for  the  reduction  of  unsaturated 
aldehydes  of  the  type  of  acrolein  containing  a 
vinyl  group  in  the  end  position  to  the  corre- 
sponding unsaturated  alcohols  wherein  the  pro- 
duction of  saturated  alcohols  is  minimized. 

The  present  process  is  especially  advantageous 
in  the  production  of  allyl  alcohol  from  acrolein 
or  allyl  alcohol  homologues  from  homologues  of 
acrolein,  such  as,  for  example,  the  production  of 
alpha-methyl-allyl  alcohol  from  alpha-methyl 
acrolein. 

In  accordance  with  the  present  invention,  the 
unsaturated  aldehydes  are  reduced  with  the  aid 
of  aluminates  of  secondary  alcohols  which  con- 
tain at  least  four,  and  preferably  five  to  eight, 
carbon  atoms.  The  conversion  is  easily  achieved 
merely  by  mixing  the  reaction  components  and 
slight  heating  of  the  mixture.  In  many  instances 
the  heat  of  reaction  which  is  produced  by  the 
admixture  of  the  reaction  components  renders  it 
unnecessary  to  employ  supplemental  heating. 
The  proportions  of  the  reaction  components  may 
be  varied,  but  it  has  been  found  preferable  to  em- 
ploy molar  proportions  cr  to  provide  an  excess 
of  the  aldehyde. 

It  has  been  found  that  good  results  may  be  ob- 
tained if  the  unsaturated  aldehyde  is  employed 
in  excesses  of  up  to  50%. 

In  production  of  the  aluminum  alcoholates,  it 
has  been  found  advisable  to  employ  an  excess  of 
alcohol.  The  resulting  alcoholic  aluminate  solu- 
tion has  been  found  very  suitable  for  the  reduc- 
tion. The  reduction,  furthermore,  may  be  car- 
ried out  in  the  presence  of  inert  diluents,  but  this 
precaution  is  generally  not  necessary. 

The  ketone  which  is  obtained  from  the  alumi- 
nate during  the  reduction  of  the  aldehyde  may 
be  reduced  to  the  secondary  alcohol  by  known 
hydrogenation  processes.  The  losses  in  the  al- 
cohol are  very  small,  and  it  may  be  re-used 
again  in  the  form  of  its  aluminate  for  the  con- 
version of  the  aldehyde  in  accordance  with  the 
present  invention. 

The  conversion  in  accordance  with  the  present 
invention  is  rapid.  The  reaction  mixture  which 
is  obtained  essentially  contains  only  the  desired 
unsaturated  alcohol  and  the  ketone  which  is 
formed  from  the  aluminate.  The  unsaturated 
alcohol  and  the  ketone  are  easily  separated,  if 
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necessary,  after  acidification  with  sulfuric  acid 
by  simple  fractionation. 

In  accordance  with  the  present  process,  vinyl- 
ated  aldehydes,  as,  for  example,  butene-l-al-4, 
pentene-l-al-5,  hexene-l-aI-6,  3 -methyl-pen  - 
tene-l-al-5  and  the  like,  may  be  converted  into 
their  corresponding  unsaturated  alcohols.  The 
present  process  is  especially  applicable  to  the 
conversion  of  acrolein  and  its  homologues,  such 
as  alpha-methyl  acrolein  or  alpha-propyl  acro- 
lein. Examples  of  secondary  alcohols,  the  alumi- 
nates of  which  may  be  employed  as  the  reducing 
rgent  in  accordance  with  the  present  invention, 
are  as  follows:  Methyl-n-amyl  carbinol,  ethyl-n- 
15  propyl  carbinol,  methyl-isopropyl  carbinol,  ethyl- 
isopropyl  carbinol  and  phenyl-n-ethyl  carbinol. 

Previous  processes,  when  applied  to  the  prep- 
aration of  unsaturated  alcohols  from  aldehydes 
containing  a  vinyl  group,  were  not  satisfactory 
20  in  view  of  the  fact  that  too  strong  a  reduction 
is  obtained  whereby  saturated  alcohols  are  ob- 
tained in  addition  to  the  desired  unsaturated 
alcohols.  The  production  of  these  undesired 
saturated  alcohols  does  net  only  lower  the  yield 
25  of  the  unsaturated  alcohols,  but  also  is  very  dis- 
turbing in  that  the  saturated  alcohols  hinder 
the  recovery  of  the  unsaturated  alcohols  from 
the  reaction  mixture. 
The  process  in  accordance  with  the  present 
30  invention  suppresses  undesired  side  reactions  al- 
most entirely,  especially  in  the  preparation  of 
allyl  alcohols  from  acrolein.  This  was  not  to  be 
expected,  especially  in  view  of  the  fact  that  the 
starting  materials  in  question  are  also  easily  con- 
verted into  polymerization  or  condensation  prod- 
ucts. However,  no  polymerization  or  condensa- 
tion of  the  starting  materials  can  be  ascertained 
in  the  process  in  accordance  with  the  present 
invention. 

For  the  success  of  the  process  in  accordance 
with  the  present  invention,  it  is  necessary  that 
the  alcohol  from  which  the  aluminate  is  prepared 
is  a  secondary  alcohol  and  contains  at  least  four 
carbon  atoms.  For  example,  if  acrolein  is  re- 
45  duced  with  isopropyl  aluminate,  the  strong  re- 
ducing action  obtained  produces  substantial 
quantities  of  the  undesired  n-propyl  alcohol. 

The  following  examples  serve  to  illustrate  the 
present  invention: 

50  Example  I 

During  thirty  minutes,  440  grams  of  97%  acro- 
lein were  allowed  to  run  into  the  alcoholic  alumi- 
nate solution  obtained  by  dissolving  150  grams 
55  aluminum  in  3000  grams  methyl-n-amyl  carbinol, 
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while  stirring.  The  reaction  is  strongly  exo- 
thermic in  the  beginning,  and  the  reaction  tem- 
perature was  maintained  between  65°  C.  to  75° 
C.  by  cooling.  After  the  total  quantity  of  acro- 
lein was  added  to  the  aluminate  solution,  the  re- 
action mixture  was  heated  to  90°  C.  to  com- 
plete the  reduction.  After  cooling  the  resulting 
mixture  to  40°  C,  the  calculated  quantity  of 
aqueous  sulfuric  acid  is  added  and  the  oily  layer 
is  decanted  from  the  aqueous  aluminum  sulfate 
layer.  The  small  quantities  of  the  ketone  and 
allyl  alcohol  contained  in  the  aqueous  layer  were 
recovered  by  steam  distillation  and  added  to  the 
decanted  oily  fraction.  After  drying,  the  oily 
fraction  was  subjected  to  fractional  distillation. 
Substantially  pure  allyl  alcohol  was  obtained  hav- 
ing a  boiling  point  96°  C.  to  97°  C.  (KP  7eo) .  The 
yield  obtained  was  366  grams  from  the  440  grams 
of  97%  acrolein  which  were  employed  or,  on  other 
words,  a  yield  of  82.8%.  Even  higher  yields  have 
been  obtained  when  carefully  controlled  reaction 
conditions  were  employed. 


Example  II 

While  stirring  and  cooling,  46  grams  of  alpha- 
methyl  acrolein  were  run  into  an  alcoholic  alumi- 
nate solution  prepared  from  13  grams  aluminum 
and  219  grams  methyl-n-butyl  carbinol.  After 
the  end  of  the  reaction,  the  reaction  mixture 
was  heated  to  95°  C.  for  a  short  period  of  time. 
After  cooling  the  resulting  reaction  mixture,  it 
was  treated  with  an  amount  of  aqueous  sulfuric 
acid  necessary  for  the  decomposition  of  the  alumi- 
nate. The  oily  layer  was  then  separated  from 
the  aqueous  aluminum  sulfate  solution.  The  oils 
obtained,  including  the  portion  recovered  from 
the  aqueous  layer  by  steam  distillation,  were 
then  dried  with  potassium  carbonate  and  recti- 
fied. Substantially  pure  alpha-methyl-allyl  al- 
cohol having  a  boiling  point  113°  C.  to  114°  C. 
(KP  76o)  was  obtained.  The  yield  amount  to  37 
grams  or  81.5%  of  the  theoretical. 

HANS  WAGNER. 
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It  has  been  proposed  to  prepare  aldehydes  and 
ketones  by  a  catalytic  reaction  between  unsatu- 
rated hydrocarbons  particularly  alkenes,  or  al- 
kene  containing  mixtures,  and  gas  mixtures  con- 
taining carbon  oxide  and  hydrogen,  e.  g.  water- 
gas,  at  working  pressures  of  over  50  atm,  prefer- 
ably 50-150  atm.,  and  at  temperatures  below  200° 
C  (392°  F).  preferably  between  50°  C  (122°  F) 
and  200°  C  (392°  F) .  The  folowing  equations 
illustrate  these  processes: 

(1)        R— CH=CH— R+CO+H2=R— CH2— CH— CO 

I  H 
R 

m 

2R— C  H=CH—  R+C  O  +Hj=  R — CHi — CH — C  O— C  H — CHj — R 


R 
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(R  being  a  hydrogen  atom  or  any  given  organic 
compound  radical) .  The  aldehydes  and  ketones 
obtained  contain  at  least  one  carbon-atom  more 
per  molecule  than  the  alkenes  used  for  the  re- 
action. Through  oxidation  these  compounds  can 
easily  be  converted  into  fatty  acids,  while  the 
corresponding  alcohols  are  obtained  through  a 
slight  reduction,  which  can  be  effected,  if  desired 
simultaneously  with  the  addition  of  watergas, 
when  using  an  excess  of  hydrogen.  If  from  these 
alcohols  one  separates  one  molecule  of  water, 
alkenes  are  obtained  which  contain  one  carbon- 
atom  more  per  molecule  than  the  alkenes  used 
as  basic  substances. 

When  in  this  way  technical  alkene  mixtures, 
such  as  the  mixtures  obtained  by  the  cracking  of 
hydrocarbons  or  by  the  carbon  oxide  hydrogen- 
ation  are  converted,  the  preparation  of  special 
pure  aldehydes  and  ketones,  or  of  the  correspond- 
ing fatty  acids  and  alcohols,  presents  great  diffi- 
culties. The  alkene  mixtures  always  contain  a 
large  series  of  different  alkenes  which  during  the 
catalytic  addition  of  watergas  not  only  produce 
a  mixture  of  the  corresponding  aldehydes  and 
ketones,  but  also  a  large  number  of  other  oxygen 
containing  compounds  through  subsidiary  reac- 
tions. Thereby  the  obtaining  of  the  pure  single 
compounds  is  made  very  difficult,  and  in  most 
cases  is  technically  quite  impossible. 

These  difficulties  can  be  avoided  when  pure 
single  alkenes  are  used  as  basic  substances.  In 
that  case  essentially  well  defined  final  products 
are  obtained,  which  can  easily  be  isolated  from 
the  unconverted  basic  substances. 

However,  this  method  is  not  applicable,  since 
no  pure  alkenes  can  be  obtained  from  the  unsatu- 
rated hydrocarbon  mixtures  procured  in  industry. 
In  such  mixtures,  alkenes  of  different  molecule 
sizes  are  present  in  a  mixture  with  a  large  num- 


ber of  saturated  hydrocarbons.  The  separation 
of  the  alkenes  from  the  paraffins  is  already  ex- 
tremely difficult.  For  this  purpose  it  was  sug- 
gested that  selective  solvents  should  be  used  (e.  g. 
liquid  sulphur  dioxide) ,  but  in  this  way  an  eco- 
nomical and  satisfactory  separation  of  alkenes 
and  paraffins  was  not  obtainable.  But  even  from 
an  alkene  mixture  in  which  no  paraffins  are  pres- 
ent, until  now  a  technically  simple  preparation  of 
10  pure,  distinct  alkenes,  e.  g.  of  a  Cs-  or  a  Cio- 
alkene,  has  not  been  possible.  One  can,  it  is  true, 
by  means  of  strong  acids  such  as  sulphuric  acid, 
affect  an  almost  complete  separation  of  primary 
or  secondary  alkenes  on  the  one  hand,  and  ter- 
15  tiary  alkenes  on  the  other.  However,  this  meas- 
ure does  not  result  in  the  obtaining  of  pure  final 
products  by  means  of  the  reactions  in  accordance 
with  the  above  conversion  equations. 
It  has  now  been  found  that  notwithstanding 
20  the  above  mentioned  difficulties,  by  the  addition 
of  watergas  to  unsaturated,  particularly  alkenic, 
hydrocarbon  mixtures,  one  can  obtain  pure  oxy- 
gen containing  derivatives  of  aliphatic  hydro- 
carbons, if  the  hydrocarbon  mixtures  to  be  used 
25  as  starting  materials  are  divided  beforehand  into 
suitably  limited  single  fractions.  According  to 
the  invention  the  fractionation  of  the  hydrocar- 
bon mixtures  to  be  used,  boiling  e.  g.  between  150° 
C.  (302°  F.)  and  350°  C.  (662°  F.),  is  undertaken 
with  reference  to  the  expected  final  products. 
In  this  connection  one  makes  use  of  the  fact  that 
an  alkenic  hydrocarbon  always  boils  at  a  lower 
temperature  than  the  oxygen  compound,  which 
is  obtained  from  it  by  watergas  addition. 

These  differences  in  boiling  point  between  the 
alkenes  and  the  oxo-derivatives  containing  at 
least  one  carbon-atom  more  per  molecule  are 
rather  important.  For  example,  in  the  neigh- 
bourhood of  the  C6-alkenes  and  C7-oxo-deriva- 
40  tives  they  amount  to  about  100°-120°  C. 
(180°-216°  F.)  at  atmospheric  pressure.  For  the 
Ci2-alkene  and  the  Cn-oxo-derivative  a  difference 
of  about  50°  C.  (90°  F.)  is  observed,  at  a  distilla- 
tion pressure  of  20  mm.  mecury,  and  between 
45  Cn-alkenes  and  Cis-oxo-derivatives  there  is  still 
a  difference  of  about  25°  C.  (45°  F.)  in  boiling 
points  at  5  mm.  mercury. 

While  making  use  of  the  relationship  of  these 
boiling  points,  in  accordance  with  the  invention 
50  the  alkenic  hydrocarbon  mixture  used  can  be  di- 
vided into  single  fractions,  in  such  a  way  that  the 
highest  boiling  alkene  has  a  lower  boiling  point 
than  the  oxo-derivative  obtained  from  the  lowest 
boiling  alkene.  In  this  way  the  reaction  mixture 
55  obtained  by  the  addition  of  watergas  can  during 
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distillation  be  easily  divided  into  three  fractions 
separated  from  each  other  by  sufficiently  great 
differences  in  boiling  points.  The  lowest  boiling 
fraction  contains  the  unconverted  hydrocarbons 
(Cn) ;  the  next  fraction  contains  the  aldehydes  5 
procured  in  accordance  with  the  first  of  the  above 
mentioned  conversion  equations,  or  the  alcohols 
obtained  therefrom  by  the  addition  of  watergas 
Cn+i) ;  while  the  distillation  residue  contains  the 
ketones  (Czn+i)  obtained  in  accordance  with  the  10 
second  equation,  and  higher  reaction  products 
•  such  as  acetales  and  the  like) . 

Hereunder  the  way  in  which  the  new  process  is 
carried  out  is  described  in  greater  detail  for  the 
working  up  of  a  heavy  oil  fraction  of  synthetic  or  1,3 
natural  origin,  boiling  between  165°  C.  (329°  F.) 
and  330°  C.  (626°  P.). 

Before  the  watergas  addition  the  original  mix- 
ture of  alkenic  hydrocarbons  is  divided  in  four 
fractions  with  the  following  ranges  of  boiling  20 
point: 

1st  fraction  165°-220°  C.  (329°-428°  P.),  C10-C12- 
alkenes 

2nd  fraction  220-255°  C.  (428-491°  F.) ,  Cn-Cn- 
alkenes  23 

3rd  fraction  255-295°  C.  (491-563°  F.),  Cis-Cie- 
alkenes 

4th  fraction  295-330°  C.  (563-626°  P.),  C17-C19- 
alkenes 

30 

From  these  groups  of  hydrocarbon  mixtures, 
through  the  catalytic  addition  of  watergas,  oxo- 
compounds  are  obtained  of  the  following  mole- 
cule sizes  respectively: 

From  the  1st  fraction  Cn-Ci3-oxo-derivatives  are  00 
obtained 

From  the  2nd  fraction  Ci4-Ci5-oxo-derivatives  are 
obtained 

From  the  3rd  fraction  Ci6-Ci7-oxo-derivatives  are 
obtained 

From  the  4th  fraction  Ci8-C2o-cxo-derivatives  are 
obtained 

The  range  of  temperatures  at  which  each  frac- 
tion of  these  oxocompounds  boils  is  much  higher  io 
than  the  highest  boiling  point  of  the  correspond- 
ing alkene-fraction  used  as  basic  substance. 
During  the  working  up  of  the  reaction  products 
obtained  which,  after  removal  of  the  catalyser 
used  and  preferably  after  the  subsequent  reduc-  50 
tion  of  the  aldehydes  to  alcohols,  is  carried  out 
through  fractionated  vacuum  distillation,  the 
hydrocarbons  present  and  the  oxocompounds  ob- 
tained cannot  overlap  each  other,  so  that  the 
aldehydes  or  alcohols  are  obtained  in  a  pure  state.  55 

The  aldehydes  or  alcohols  obtained  are  easily 
oxidised  to  fatty  acids  in  the  usual  way.  Since 
the  alkenes  originally  used  can  be  almost  per- 
fectly separated,  when  necessary  into  single  mo- 
lecular sizes,  in  this  way  quite  distinct  alcohols,  60 


aldehydes,  and  fatty  acids  can  be  obtained.  For 
industrial  purposes,  (for  example  for  the  prepara- 
tion of  washing  materials) ,  fractionation  up  to  3 
molecule  sizes  is  generally  sufficient.  The  hydro- 
carbons left  over  in  the  treatment  of  the  products 
obtained  by  the  addition  of  watergas  can  be  re- 
used as  basic  substances  in  the  process. 

As  regards  their  purity,  the  fatty  acids  ob- 
tained as  described  above  comply  with  all  the  re- 
quirements for  basic  substances  for  the  soap-  and 
washing  means  industry.  They  can  also  be  used 
for  many  purposes  in  the  preparation  of  articles 
of  food.  The  corresponding  alcohols  are  par- 
ticularly suitable  as  solvents,  or  in  the  prepara- 
tion of  synthetic  resins. 

As  basic  substances  for  the  present  process  all 
unsaturated  hydrocarbon  mixtures  of  natural  or 
synthetic  origin  can  be  used,  for  example,  frac- 
tions of  the  thermic  or  catalytic  hydrocarbon- 
cracking,  or  of  the  pressure-hydrcgenation.  Be- 
cause of  their  high  degree  of  purity,  synthesis 
products  of  carbon  oxide  hydrogenation  are  par- 
ticularly suitable. 

Next  to  the  preparation  of  valuable  fatty  acids 
and  alcohols  the  process  as  described  above  can 
also  be  used  for  the  preparation  of  pure  alkenes. 
In  this  case  the  corresponding  single  alcohols 
are  first  prepared,  whereupon  they  are  converted 
to  alkenes,  for  example  by  means  cf  phosphoric 
acid  under  removal  of  water.  It  is  well  known 
from  experience  that  alcohols  can  be  very  satis- 
factorily separated  from  each  other,  so  that  in 
this  way  even  isomeric  alkenes,  with  almost  iden- 
tical boiling  points  can  be  most  satisfactorily 
isolated.  Since  the  addition  of  watergas  chiefly 
results  in  producing  side  chains,  in  this  way 
ramified  alkenes,  which  are  very  valuable  for 
many  applications,  become  easily  available. 

In  the  separation  of  effractions,  from  the 
possible  C4-alkenes,  namely  isobutylene  ^iso- 
butene,  boiling  point  =  —6°  C.  or  21°  P.),  asym- 
metrical butylene  (butene-  1,  boiling  point 
=  —5°  C.  or  23°  F.) ,  and  symmetrical  butylene 
(butene-2,  boiling  point  =  +1°  C.  or  34°  F.),  the 
two  first  mentioned  cannot  be  separated  from 
each  other  by  distillation.  If  one  converts  the 
C4-alkene  mixture  through  the  addition  of  water- 
gas  and  subsequent  reduction  into  the  correspond- 
ing Cs-alcohols,  one  obtains  from  isobutylene  an 
isoamylic  alcohol  (boiling  point  130°  C.  or  266° 
F.),  or  a  secondary  amylic  alcohol  (methyliso- 
propylcarbinol)  boiling  at  113°  C.  (235°  F.),  while 
from  the  asymmetrical  butylene  (butene-1)  the 
normal,  primary  amylic  alcohol,  boiling  at  138°  C. 
(280°  F.)  is  obtained.  These  Cs-alcohols  can 
easily  be  separated  from  each  other.  Through 
removal  of  water  from  these  alcohols  the  cor- 
responding pure  Co-alkenes  are  obtained. 

ALFRED  LANDGRAF. 
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My  invention 
bodies  having  a 


relates  to  the  production  of 
vesicular  structure,  and  more 


particularly  to  solid  porous  bodies  for  building 
purposes. 

Hitherto  it  was  known  to  produce  the  cellular 
structure  of  solid  porous  bodies  by  gas  genera- 
tion in  a  paste  containing  hydraulically  binding 
substances  such  as  cement,  gypsum  or  the  like, 
and,  if  desired,  also  filling  materials,  e.  g.  sand, 
textiles  or  the  like.  The  gas  generat'on  has  been 
accomplished  by  the  addition  of  gaseous,  oxygen 
evolving  compounds  like  hydrogen  peroxide.  In 
order  to  reduce  the  cost  of  the  production,  hypo- 
chlorites were  sometimes  added  which,  in  the 
presence  of  peroxygen  compounds,  liberated  their 
active  oxygen.  Instead  of  hypochlorites  also  de- 
composition catalysts,  for  example  compounds  of 
the  heavy  metals,  e.  g.  manganese  sulfate,  have 
been  used.  And  finally  it  was  also  known  to 
stabilize  the  pores  formed  by  the  gas  generation 
of  the  mixtures,  in  adding  substances  which  re- 
duced the  surface  tension  such  as  soap,  glue  or 
the  like,  in  order  to  inhibit  an  useless  escaping 
of  the  oxygen  evolved  and  to  prevent  a  partial 
reduction  of  the  risen  paste. 

To  obtain  satisfactory  results  in  the  manu- 
facture of  the  gas  generating  mixture  it  was  here- 
tofore necessary  to  observe  a  pre-determined 
order  as  to  the  addition  of  the  components  to  the 
mixture.  A  paste  was  made  from  cement,  water, 
stabilising  substances,  hydrogen  peroxide  or  other 
peroxygen  compounds,  and  if  desired,  filling  ma- 
terials such  as  sand  and  finally,  the  accelerator 
for  the  decomposition  of  the  peroxygen  com- 
pounds, for  instance,  hypochlorite,  introduced. 
This  procedure  succeeded  in  a  slow,  at  the  be- 
ginning very  fine- vesicular  gas  generation  which 
lasted  several  hours.  The  paste,  homogenized 
during  the  rising  process,  was  then  cast  into  the 
molds  and,  to  avoid  any  percussion,  allowed  to 
stand  until  the  gas  generation  had  finished. 

Now  I  have  found  that  the  rising  of  the  paste 
may  substantially  be  accelerated  without  the 
escape  of  considerable  quantities  of  the  developed 
oxygen  from  the  paste  if  the  pore  stabilising  sub- 
stance is  introduced  simultaneously  with  the  last 
added  component. 

Since  cement  exerts  a  stabilising  effect  on  the 
peroxygen  compounds  and  consequently  delays 
the  gas  generation  process  it  has  proved  advan- 
tageous for  the  preparation  of  light  concrete  ac- 
cording to  my  invention,  to  first  mix  cement, 
water,  hypochlorite  and  filling  materials  where- 
after the  pore  stabilising  substance  is  added  si- 
multaneously with  the  hydrogen  peroxide.  Im- 


mediately after  the  preparation  of  the  mixture 
the  gas  generation  is  starting  and  ends  in  a  con- 
siderably shorter  time  than  usual.  The  pores 
which  are  formed  according  to  this  working 

5  method  are  extraordinarily  stable  and  make  it 
possible  to  finish  the  gas  generation  of  the  mass 
in  the  mixing  vessels  before  the  mixture  is  cast 
into  the  molds,  contrary  to  the  hitherto  known 
methods  where  it  was  necessary  to  cast  the  paste 

10  into  the  molds  as  quickly  as  possible  whereby  the 
gas  generation  was  accomplished  in  the  molds. 
Since  it  is  not  necessary  to  form  the  mass  in  the 
mixing  vessels  the  charges  may  be  considerably 
enhanced.    Moreover,  the  molds  into  which  the 

15  already  gas  generated  mass  is  cast,  may  be  filled 
up  to  the  brim  since  the  volume  of  the  mass  will 
not  be  increased  by  any  subsequent  gas  genera- 
tion. In  this  manner  any  losses  of  material  will 
be  prevented  which  hitherto  were  quite  unavoid- 

20  able  because  the  measure  of  the  last  rising  could 
not  exactly  be  foreseen  and  the  molds  had  mostly 
be  filled  so  abundantly  that  they  contained  an 
excess  of  material  which  afterwards  was  stricken 
off  and  cast  away. 

25  According  to  another  embodiment  of  my  in- 
vention only  one  part  of  the  generating  agent,  for 
instance,  hydrogen  peroxide,  and  the  pore  stabi- 
lising agent  are  finally  added  to  the  cement  mix- 
ture whilst  the  remaining  part  of  the  hydrogen 

30  peroxide  and,  if  necessary,  also  a  part  of  the 
stabilising  agent  are  added  to  the  mixture  of 
cement,  water  and  filling  materials  before  the 
accelerator  for  the  decomposition  of  the  hydro- 
gen peroxide,  for  example,  hypochlorite,  is  intro- 

35  duced.  In  practicing  this  method  the  first  part 
of  the  hydrogen  peroxide  which  was  added  before 
the  hypochlorite  is  introduced,  is  stabilised  by  the 
cement  present  whilst  the  second  and  later  added 
part  of  the  hydrogen  peroxide  is  decomposed  and 

40  liberates  oxygen  immediately  after  the  admixture 
to  the  paste.  Hereby  very  fine  bubbles  are 
formed  which  serve  as  nuclei  for  the  now  be- 
ginning gas  generation  from  the  first  slowly 
decomposing  part  of  hydrogen  peroxide. 

45  According  to  my  invention  it  is  possible  to  ob- 
tain bodies  with  either  fine  or  coarse  vesicular 
structure  by  careful  measurement  of  the  quanti- 
tative portions  of  the  hydrogen  peroxide  added 
in  two  operation  steps.   The  greater  the  portion 

50  of  the  first  added  quantity  of  hydrogen  peroxide, 
the  coarser  the  pores  in  the  structure  of  the  final 
product. 

Another  means  for  influencing  the  size  of  the 
pores  has  been  found  in  the  selection  and  unit  of 
55  quantity  of  the  stabilising  substance.    For  this 
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purpose  substances  with  a  reducing  effect  on  the 
surface  tension  may  be  used,  for  instance,  soap, 
glue,  Turkey  red  oil,  tar  oils,  e.  g.  wood  or  coal  tar 
oil  of  a  fraction  between  100-300°  C.  as  well  as 
products  which  are  obtained  by  an  alkaline  ex- 
traction of  wood  pitch  and  subsequently  concen- 
trated. Really  excellent  results  were  obtained  in 
employing  saponine  and/or,  surprisingly  enough, 
with  the  use  of  skim  milk.  If  skim  milk  is  used, 
a  very  distinct  dependence  of  the  size  of  pores 
on  the  quantity  of  milk  added  was  observed.  Re- 
ducing the  quantity  of  milk  increases  the  size  of 
the  pores.  The  same  laws  could  be  observed  in 
adding  saponine  and  other  stabilizers,  but  not  to 
the  same  degree  as  in  adding  milk.  If,  for  in- 
stance, 5  cc  of  skim  milk  are  added  to  a  mixture 
of  about  1  kilogram  cement  and  sand  which  repre- 
sents an  amount  of  0.5%  milk,  a  very  fine  porous 
structure  was  obtained  whilst  an  addition  of  0.3  to 
0.2%  of  milk  increases  the  size  of  the  pores  in  a 
considerable  manner.  According  to  my  invention 
it  is  therefore  possible  if  skim  milk  is  added  to  the 
cement  mixture,  whereby  the  H2O2  is  introduced 
in  a  two  step  process  to  obtain  well  reproducible 
bodies  with  a  primarily  determined  size  of  pores. 
This  is,  of  course  very  important  in  large  scale 
production.  A  further  advantage  of  the  addition 
of  milk  and/or  saponine  is  that  both  components 
may  be  well  mixed  with  a  solution  of  hydrogen 
peroxide.  It  is  therefore  expedient  to  add  a  solu- 
tion of  saponine  in  hydrogen  peroxide  or  of  a 
homogeneous  mixture  of  milk  and  hydrogen  per- 
oxide to  the  pulp  and  then  distribute  the  added 
substances  in  the  pulp  which  warrants  that  in  the 
place  where  hydrogen  peroxide  is  decomposed  and 
oxygen  evolved,  the  suitable  quantity  of  the  pore 
stabilizer  will  be  present. 

All  operation  steps  described  above  for  cement 
mixtures  are  also  applicable  to  other  substances, 
hardening  with  water,  as  for  instance,  gypsum. 
But  since  gypsum  exerts  no  stabilising  effect  on 
peroxygen  compounds,  the  whole  quantity  of  the 
gas  generating  substance,  for  example,  hydrogen 
peroxide,  may  be  added  without  any  deleterious 
effect  before  the  decomposition  accelerating  sub- 
stances, e.  g.  manganese  sulfate,  hypochlorite  and 
the  like,  are  introduced.  It  is  only  essential  that 
the  pore  stabilizer  is  added  at  the  end  of  the 
operation  either  simultaneously  or  admixed  to 
one  of  the  substances  which  participate  at  the 
oxygen  generation,  that  is  either  with  the  gas 
generator  such  as  hydrogen  peroxide  or  with  a 
decomposing  substance,  for  instance,  hypochlorite 
or  with  a  decomposing  catalyst  such  as  com- 
pounds of  manganese,  iron,  nickel,  cobalt,  or 
catalyses  or  the  like. 

Example  1 

375  cc  of  a  calcium  hypochlorite  suspension  (100 
grams  hypochlorite  with  nearly  31%  active  chlo- 
rine, suspended  in  150  cc  water)  are  intimately 
mixed  with  2200  cc  of  water,  800  grams  of  sand 
(less  than  1  mm  mesh)  and  3200  grams  of  cement. 
To  this  mixture  90  cc  of  a  solution  containing  50 
cc  of  a  40%  hydrogen  peroxide,  4  cc  skim  milk 
and  1.5  grams  saponine  are  added.  After  a  thor- 
ough mixing  the  gas  generation  starts  immedi- 
ately whereupon  the  original  paste  rises  to  a 
multiple  of  its  former  volume.  If  the  pulp  is 
immediately  poured  out,  a  slight  increase  of  the 
volume  will  be  observed  in  the  mold,  whilst  no 
modification  of  the  volume  is  occuring  if  the  foam 
is  allowed  to  stand  for  a  quarter  of  an  hour.  Por- 
ous bodies  will  then  be  obtained  which  corre- 


spond accurately  to  the  prescribed  form.  In  this 
manner  bodies  with  an  absolutely  uniform  porous 
structure  are  obtained. 

Example  2 

5 

To  a  pulp  of  concrete,  containing  2200  cc  of 
water,  3200  grams  of  cement  and  800  grams  of 
fine  sand,  5  cc  of  a  40%  hydrogen  peroxide  solu- 
tion with  4,5%  saponine  are  added  and  the  whole 
10  mixture  vigorously  stirred.  Then  a  suspension 
of  375  cc  of  a  calcium  hypochlorite  solution  (ac- 
cording to  Example  1)  and  finally  45  cc  of  a 
40%  hydrogen  peroxide  solution  with  4,5%  sap- 
onine are  added  and  the  paste  thoroughly  mixed. 

15  Example  3 

To  a  pulp  of  concrete  which  contains  210  cc 
water,  730  grams  sand  with  a  size  of  0,3  mm 
mesh  and  312  grams  of  cement,  2  cc  of  a  40% 

20  hydrogen  peroxide  and  25  cc  of  a  calcium  hypo- 
chlorite suspension  (including  400  grams  of  a  30 
to  31%  active  chlorine  containing  calcium  hypo- 
chlorite and  600  cc  of  water)  are  intimately 
homogenized.    Thereafter  1,5  cc  of  40%  hydro- 

25  gen  peroxide  together  with  5%  skim  milk  are 
incorporated  simultaneously  and  the  whole  pulp 
thoroughly  mixed.  During  the  mixing  operation 
after  the  addition  of  the  last  component  the  gas 
generation  starts  with  a  considerable  increase  of 

3q  volume.  The  charge  is  immediately  cast  into  the 
molds. 

Example  4 

0,8  liters  water  are  intimately  mixed  50  cc  of  a 
sodium  hypochlorite  solution  (11%  active  chlo- 

35  rine)  and  870  grams  commercial  gypsum  added 
until  a  homogeneous  paste  is  formed.  In  this 
paste  6  cc  hydrogen  peroxide  (40% )  with  0,3  gram 
saponine  are  incorporated.  It  results  the  instan- 
taneous development  of  foam  with  the  formation 

40  of  very  small  stable  pores.  After  casting  into 
the  molds,  articles  with  a  seeming  specific  gravity 
of  0,28  are  obtained. 

Example  5 

45  6  cc  of  a  40%  hydrogen  peroxide  solution  are 
added  to  a  pulp  of  800  cc  water  and  870  grams 
gypsum.  To  this  mixture  a  suspension  of  5  grams 
pyrolusite  in  5  cc  of  an  aqueous  solution  of  4% 
saponine  is  added,  the  whole  mass  well  homogen- 

50  ized  until  the  gas  evolution  is  practically  ended. 
It  results  a  very  stable  froth.  The  molds  may 
be  filled  out  completely  and  no  further  increase 
of  volume  will  be  observed. 

55  Example  6 

Into  a  pulp  of  800  cc  water  and  870  grams  of 
gypsum,  6  cc  hydrogen  peroxide  (40%)  are  added 
whilst  stirring.  Then  1,8  cc  of  a  solution  con- 
taining 2  grams  of  crystallized  manganese  sul- 

60  fate  in  60  cc  of  water  and  10  cc  skim  milk  are 
incorporated,  whereupon  1,7  cc  of  a  concentrated 
ammonia  solution  are  added  and  the  whole  mass 
thoroughly  stirred.  The  well  homogenized  paste 
is  cast  into  molds  whereupon  the  gas  generation 

65  starts  with  an  increase  of  volume.  It  results  an 
article  with  an  extraordinarily  fine-vesicular 
structure. 

Example  7 

70  The  same  composition  as  in  Example  6  is  pre- 
pared but  with  the  addition  of  5  cc  skim  milk 
only.  A  solid  porous  body  with  a  coarse-vesicular 
structure  is  obtained. 

JOSEF  SCHNEIDER. 
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The  present  invention  relates  to  an  improved 
process  for  the  production  of  six  membered 
N-heterocyclic  compounds  from  acrolein  or  its 
homolcgues  and  ammonia. 

The  object  of  the  present  invention  is  to  pro- 
vide an  economical  and  efficient  process  for  the 
production  of  six  membered  heterocyclic  com- 
pounds from  acrolein  or  its  homologues  and  am- 
monia. 

Several  syntheses  for  the  production  of  six 
membered  heterocyclic  compounds  from  acrolein 
and  ammonia,  which,  for  the  greater  part,  are 
carried  out  in  the  liquid  phase,  are  known.  How- 
ever, all  of  these  syntheses  have  led  only  to  the 
most  complex  mixture  of  a  great  variety  of  sub- 
stances, and  six  membered  heterocyclic  com- 
pounds were  obtained  in  such  minute  quantities 
in  these  mixtures  that  the  use  of  these  processes 
upon  a  commercial  scale  for  the  production  of 
these  heterocyclic  compounds  was  not  feasible. 

It  has  now  been  discovered  that  the  valuable 
six  membered  heterocyclic  compounds  could  be 
obtained  in  good  yields  by  passing  acrolein  and 
ammonia  in  the  vapor  phase  in  admixture  with 
an  inert  diluent  over  dehydration  catalysts.  The 
dUuents  which  may  be  employed  are,  for  exam- 
ple, hydrocarbons  or  their  derivatives,  such  as 
benzene,  homologues,  gasolene,  methanol,  and 
steam.  Steam  has  been  found  to  give  especially 
good  results  as  it  tends  to  activate  the  catalyst 
and  to  speed  the  reaction. 

Besides  acrolein,  such  acrolein  derivatives  as 
alpha-methyl  acrolein,  alpha-ethyl  acrolein, 
phenyl  acrolein  and  cinnamic  aldehyde  and  the 
like  may  be  employed. 

The  proportions  of  acrolein  and  ammonia  em- 
ployed may  be  varied  within  wide  ranges.  It  is 
advisable,  however,  to  employ  an  excess,  pref- 
erably a  large  excess,  of  ammonia. 

The  proportion  of  diluent  with  respect  to  both 
other  reaction  components  may  also  be  varied 
within  wide  limits.  However,  as  the  addition  of 
the  inert  diluent  in  accordance  with  the  present 
invention  produces  a  substantial  increase  in  the 
yield  of  the  heterocyclic  bases  and,  at  the  same 
time,  reduces  resin  formation  and  increases  the 
lift  of  the  catalyst,  it  is  advisable  not  to  have 
the  proportion  of  the  inert  diluent  too  small. 
Good  effects  are,  for  example,  obtained  when 
employing  a  quantity  of  steam  which  is  about 
one-half  the  weight  of  the  other  components  of 
the  reaction  mixture.  However,  good  results  are 
also  obtained  when  employing  smaller  quantities 
and  substantially  greater  amounts  of  steam.  The 


preferable  proportions  are  between  2-20  times 
of  diluent  with  respect  to  the  acrolein. 

If  no  diluents  are  employed,  such  as,  for  ex- 
ample, when  leading  a  mixture  of  only  acrolein 
5   and  ammonia  over  aluminum  oxide,  large  quan- 
tities of  resin  are  obtained  which  causes  the  reac- 
tion to  cease  in  a  very  short  time. 

The  dehydration  catalyst  employed  in  accord- 
ance with  the  present  invention  may,  for  exam- 
10  pie,  be  aluminum  oxide,  active  silica,  aluminum 
phosphate,  zinc  phosphate,  and  the  like.  The 
dehydration  catalysts  may  be  employed  in  any 
desired  combination  with  each  other  and  may 
also  be  placed  on  carriers  such  as  asbestos,  active 
15  charcoal,  and  the  like. 

The  reaction  temperatures  employed  in  accord- 
ance with  the  present  invention  generally  lie  be- 
tween 200°  C.  and  600°  C.   Preferably  tempera- 
tures between  about  250°  C.  and  400°  C.  are  em- 
20  ployed. 

In  some  cases  it  is  advantageous  to  pass  the 
substances  over  the  catalyst  with  not  too  long 
a  period  of  contact  with  the  catalyst.  For  exam- 
ple, good  results  are  obtained  when  y2  mol  of 

^5  the  substrate  and  more,  preferably  1  mol,  is  passed 
over  per  liter  of  contact  mass  per  hour.  Such 
liter  of  contact  mass  is  measured  as  the  amount 
of  contact  mass  which  will  be  required  to  fill 
a  liter  container  when  poured  in  and  not  com- 

30  pacted.    The  period  of  contact  of  the  reaction 
components  with  the  catalyst  during  their  pas- 
sage through  the  catalyst  mass  preferably  is  be- 
tween 1  and  10  seconds. 
A  modification  of  the  invention  resides  in  add- 

35  :ng  saturated  aldehydes,  such  as  formaldehyde 
and  acetaldehyde,  to  the  reaction  mixture.  In 
this  manner  it  is  possible  to  influence  the  type 
of  product  obtained.  For  example,  in  accord- 
ance with  the  invention  a  mixture  of  acrolein, 

40  ammonia  and  steam  will  produce  picoline,  where- 
as if  acetaldehyde  is  added  to  this  reaction  mix- 
ture increased  quantities  of  pyridine  are  obtained. 

The  following  examples  serve  to  illustrate  the 
present  invention,  but  it  is  in  no  way  limited 

45  thereto : 

Example  1 

A  mixture  of  200  cubic  centimeters  of  93% 
acrolein  were  passed,  together  with  an  excess  of 
ammonia,  through  a  V2A  contact  tube  filled  with 

50  800  cubic  centimeters  of  aluminum  phosphate  at 
a  temperature  of  300°  C.  for  seven  hours.  Dur- 
ing this  experiment  200  grams  of  steam  were 
introduced  into  the  reaction  mixture.  The  quan- 
tity of  ammonia  consumed  was  280  grams.  The 

55  condensate  was  salted  out  with  sodium  hydroxide 
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and  the  oil  which  separated  was  dried  over  barium 
oxide.  The  yield  was  89.8  grams  of  picoline  hav- 
ing a  boiling  point  of  130°  C.  to  145°  C.  or  69% 
of  the  theoretical. 

Example  2 

A  mixture  of  18%  aqueous  acrolein  and  280 
grams  ammonia  was  passed  over  aluminum  oxide 
in  a  contact  tube.  The  temperature  employed 
was  375°  C.  The  yield  was  73.5  grams  of  pico- 
line having  a  boiling  point  of  130°  C.  to  145°  C. 
or  74%  of  the  theoretical. 


Example  3 

A  mixture  of  112  grams  of  acrolein  (95%), 
88  grams  of  acetaldehyde,  250  grams  ammonia 
and  200  grams  of  steam  was  passed  over  alumi- 
5  num  oxide  in  a  V2A  contact  tube  for  six  hours 
at  a  temperature  of  380°  C.  A  yield  of  38.5 
grams  of  pyridine  having  a  boiling  point  of  100' 
C.  to  125°  C.  was  obtained. 

FRITZ  STTTZ. 
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Our  invention  relates  to  a  new  device  for  stir- 
ring melts,  especially  metallic  melts,  and  serves 
at  the  same  time  to  control  the  temperature 
of  the  melt.  A  further  object  of  our  invention 
is  the  use  of  the  new  device  in  the  vacuum  cast- 
ing of  metals. 

In  melting  or  casting  metals,  mixtures  of  metals 
or  other  substances,  it  is  often  necessary  to  stir 
the  molten  mass,  for  instance,  in  order  to  push 
through  the  oxide  film  formed  on  the  surface 
before  the  melt  is  cast,  or  in  order  to  attain 
a  quicker  homogenisation.  In  all  these  cases 
it  is  necessary  to  control  the  temperature  of  the 
melt.  If  the  melt  consists  of  substances  which 
in  molten  condition  are  very  susceptible  against 
gases  on  account  of  their  strong  reactivity  at 
elevated  temperatures,  it  has  proved  advanta- 
geous to  work  in  vacuo.  In  this  case,  however, 
the  stirring  of  the  melt  and  measuring  of  the 
temperatures  encounters  some  difficulties  as  the 
stirring  and  measuring  device  to  be  removed  be- 
fore the  melt  is  cast  or  solidifies. 

Now  we  have  constructed  a  new  device  which 
combines  both  aims  and  may  be  introduced  into 
and  removed  from  the  melt  without  any  diffi- 
culty. 

The  device  consists  of  two  rotatable,  at  the 
bottom  conically  shaped  bodies  (a  and  b),  ar- 
ranged in  a  suitable  case  c  which,  for  instance, 
is  fixed  on  the  lid  of  the  vacuum  furnace.  The 
inner  device  releases  the  stirring,  the  outer  de- 
vice the  introduction  and  removal  of  the  meas- 
uring contrivance. 

The  stirring  is  released  by  turning  the  upper 


part  of  the  conically  shaped  device  a  in  the  fat 
sealed  device  b.  Thereby  the  rod  d  which  con- 
tains the  stirring  and  measuring  equipment  e 
makes  a  circular  arc,  being  connected  over  an 

5  excenter  /  with  the  contrivance  a  which  pro- 
trudes into  the  lid.  In  the  part  of  the  rod  d 
which  is  opposite  of  the  excenter,  a  slot  g  is 
provided  which  accompanies  the  turning  move- 
ment of  the  holding  rod  h. 

lo  In  this  stirring  device  which,  for  instance,  may 
be  consist  of  a  tube,  of  refractory  material 
("Pythagoras  mass")  the  temperature  measur- 
ing device  is  arranged  in  form  of  a  thermo- 
couple i.    Before  the  melt  A;  is  poured  out  or 

15  solidifies,  the  stirring  and  measuring  device  is 
removed  from  the  melt  by  the  contrivance  b 
whereby  the  stirring  device  a  is  locked  in  its 
upper  part  and  the  contrivance  b  is  turned  in 
the  case  c  around  the  device  a  in  such  manner 

20  that  the  coil  I  is  winding  up  the  suspension 
device  in  of  the  measuring  apparatus,  whereby 
the  latter  is  drawn  up  and  removed  from  the 
melt.  If  the  measuring  and  stirring  apparatus 
is  again  introduced  into  the  melt,  the  device  b 

25  is  moved  in  opposite  direction  whereby  the  sus- 
pension appliance  m  unrolls  from  the  coil  and 
the  measuring  apparatus  is  gliding  into  the  melt 
through  the  weights  (ni  and  712).  It  has  proved 
advantageous  to  conduct  the  stirring  and  meas- 

30  uring  device  through  a  tube  o  which  is  arranged 
at  the  rod  d. 
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Our  invention  relates  to  a  new  device  for  stir- 
ring melts,  especially  metallic  melts,  and  serves 
at  the  same  time  to  control  the  temperature 
of  the  melt.  A  further  object  of  our  invention 
is  the  use  of  the  new  device  in  the  vacuum  cast- 
ing of  metals. 

In  melting  or  casting  metals,  mixtures  of  metals 
or  other  substances,  it  is  often  necessary  to  stir 
the  molten  mass,  for  instance,  in  order  to  push 
through  the  oxide  film  formed  on  the  surface 
before  the  melt  is  cast,  or  in  order  to  attain 
a  quicker  homogenisation.  In  all  these  cases 
it  is  necessary  to  control  the  temperature  of  the 
melt.  If  the  melt  consists  of  substances  which 
in  molten  condition  are  very  susceptible  against 
gases  on  account  of  their  strong  reactivity  at 
elevated  temperatures,  it  has  proved  advanta- 
geous to  work  in  vacuo.  In  this  case,  however, 
the  stirring  of  the  melt  and  measuring  of  the 
temperatures  encounters  some  difficulties  as  the 
stirring  and  measuring  device  to  be  removed  be- 
fore the  melt  is  cast  or  solidifies. 

Now  we  have  constructed  a  new  device  which 
combines  both  aims  and  may  be  introduced  into 
and  removed  from  the  melt  without  any  diffi- 
culty. 

The  device  consists  of  two  rotatable,  at  the 
bottom  conically  shaped  bodies  (a  and  b),  ar- 
ranged in  a  suitable  case  c  which,  for  instance, 
is  fixed  on  the  lid  of  the  vacuum  furnace.  The 
inner  device  releases  the  stirring,  the  outer  de- 
vice the  introduction  and  removal  of  the  meas- 
uring contrivance. 

The  stirring  is  released  by  turning  the  upper 


part  of  the  conically  shaped  device  a  in  the  fat 
sealed  device  b.  Thereby  the  rod  d  which  con- 
tains the  stirring  and  measuring  equipment  e 
makes  a  circular  arc,  being  connected  over  an 

5  excenter  /  with  the  contrivance  a  which  pro- 
trudes into  the  lid.  In  the  part  of  the  rod  d 
which  is  opposite  of  the  excenter,  a  slot  g  is 
provided  which  accompanies  the  turning  move- 
ment of  the  holding  rod  h. 

lu  In  this  stirring  device  which,  for  instance,  may 
be  consist  of  a  tube,  of  refractory  material 
("Pythagoras  mass")  the  temperature  measur- 
ing device  is  arranged  in  form  of  a  thermo- 
couple i.    Before  the  melt  k  is  poured  out  or 

15  solidifies,  the  stirring  and  measuring  device  is 
removed  from  the  melt  by  the  contrivance  b 
whereby  the  stirring  device  a  is  locked  in  its 
upper  part  and  the  contrivance  b  is  turned  in 
the  case  c  around  the  device  a  in  such  manner 

2y  that  the  coil  I  is  winding  up  the  suspension 
device  m  of  the  measuring  apparatus,  whereby 
the  latter  is  drawn  up  and  removed  from  the 
melt.  If  the  measuring  and  stirring  apparatus 
is  again  introduced  into  the  melt,  the  device  b 

25  is  moved  in  opposite  direction  whereby  the  sus- 
pension appliance  m  unrolls  from  the  coil  and 
the  measuring  apparatus  is  gliding  into  the  melt 
through  the  weights  (ni  and  722) .  It  has  proved 
advantageous  to  conduct  the  stirring  and  meas- 

30  uring  device  through  a  tube  o  which  is  arranged 
at  the  rod  d. 
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The  present  invention  relates  to  an  improved  jacket  is  composed  of  several  parts.  For  exam- 
process  and  apparatus  for  the  conversion  of  fusi-  pie,  the  upper  portion  of  such  jacket  may  be  of 
ble  materials  into  finely  divided  form.  solid  material,  while  the  lower  portion  is  com- 

The  present  application  is  a  continuation-in-  posed  of  a  fluid,  such  as  a  cooling  liquid.  Pref- 

part  of  my  application  Serial  No.  367,286,  filed  5  erably  the  solid  and  fluid  portions  of  the  jacket 

November  26,  1940.  overlap.    It  is,  however,  possible  to  employ  a  fluid 

It  is  known  that  fusible  materials  may  be  com-  for  the  entire  length  of  the  jacket  or  shield  for 
minuted  by  causing  a  stream  of  such  materials  the  stream  of  fused  material  to  be  comminuted, 
in  molten  condition  to  impinge  upon  a  rapidly  The  fluid  portion  of  the  jacket  serves  to  de- 
rotating  element  which  may  be  cooled  with  a  io  fleet  the  comminuted  particles  which  are  thrown 
cooling  fluid,  such  as  water.  In  many  instances,  up  towards  the  nozzle  which  serves  to  supply  the 
a  bath  of  cooling  liquid  is  also  provided  below  stream  of  fused  material  to  the  rotating  element 
such  rotating  element  to  catch  the  comminuted  and  to  carry  such  particles  back  to  such  element, 
particles  which  are  thrown  from  the  rotating  ele-  Furthermore,  the  fluid  portion  of  the  jacket  serves 
ment.  It  has  been  found,  however,  that  a  por-  15  to  cool  and  lubricate  the  particles  of  fused  mate- 
tion  of  the  comminuted  particles  leaving  the  ro-  rial  as  soon  as  they  are  formed  upon  the  rotary 
tating  element  is  not  thrown  into  the  bath  of  element.  Care  must  be  taken,  however,  that  the 
cooling  liquid,  but  is  thrown  upwardly.  These  stream  of  cooling  fluid  forming  such  jacket  only 
particles,  in  some  instances,  may  adhere  to  the  strikes  the  stream  of  fused  material  at  the  point 
walls  of  the  casing  which  surrounds  the  rotary  20  at  which  such  fused  material  strikes  the  rotating 
element  and  even  to  the  cover  thereof.    As  soon  element. 

as  one  particle  has  adhered  to  the  casing  it  was  Preferably  the  cooling  fluid  which  serves  to 
found  that  other  particles  which  are  thrown  in  form  the  fluid  portion  of  the  jacket  surrounding 
the  same  direction  have  a  greater  tendency  to  the  stream  of  fused  material  is  supplied  through 
adhere  to  such  particle  than  to  free  portions  of  25  an  annular  nozzle  surrounding  the  stream  of  fused 
the  casing  and,  consequently,  large,  lumpy  ag-  material,  which  nozzle  is  of  such  conicity  that  a 
glomerations  are  soon  formed.  These  agglom-  conical,  hollow  stream  of  cooling  fluid  is  pro- 
erations  not  only  decrease  the  yield  of  the  de-  duced  which  only  comes  into  contact  with  the 
sired  finely  comminuted  material,  but  also  have  fused  material  substantially  as  it  strikes  the  ro- 
the  disadvantage  that  they  have  deleterious  ef-  30  tary  element.  The  conicity  of  the  annular  nozzle 
fects  upon  the  comminution  apparatus.  Some-  also  causes  another  advantage,  namely,  in  that 
times  when  such  lumpy  agglomerations  have  the  hollow  stream  of  cooling  fluid  is  compressed 
reached  a  certain  size  their  weight  causes  them  to  whereby  spreading  thereof  is  substantially  re- 
drop  and,  because  of  the  considerable  weight  of  duced.  In  this  manner  it  is  possible  to  contact 
such  falling  agglomerations,  they  can  cause  great  35  the  cooling  fluid  with  the  fused  material  substan- 
damage  to  the  rapidly  rotating  element.  Also,  tially  at  the  time  at  which  it  strikes  the  rotating 
sometimes  the  particles  are  thrown  up  substan-  element  and  is  comminuted  thereby.  This  leads 
tially  vertically  from  the  rotating  element  and  to  large  yields  of  finely  comminuted  material, 
thereby  may  start  the  formation  of  agglomera-  The  upper  portion  of  the  jacket  surrounding 
tions  at  or  near  the  nozzle  serving  to  supply  the  40  the  stream  of  fused  material  may  be  constructed 
stream  of  fused  material  to  the  rotating  element  of  a  solid  material.  It  has  been  found  advisable  to 
so  that  clogging  of  such  nozzle  rapidly  takes  provide  the  surfaces  of  such  solid  portion  of  the 
place.  jacket  as  well  as  the  surfaces  of  the  casing  sur- 
In  accordance  with  the  present  invention,  it  rounding  the  comminution  apparatus  with  a 
has  now  been  found  that  the  formation  of  these  45  coating  of  a  lubricating  material  to  minimize 
agglomerations  upon  the  inner  surfaces  of  the  the  adherence  of  metal  particles  thereto.  It  has 
casing  surrounding  the  rotating  element  may  be  been  discovered  that  a  thin  coating  of  graphite 
substantially  avoided  by  surrounding  the  stream  is  sufficient  practically  to  prevent  the  adherence 
of  fused  material  which  is  directed  toward  the  of  the  fluid  or  more  or  less  solidified  particles 
rotating  element  with  a  jacket  or  shield  of  ma-  50  which  are  thrown  thereagainst  during  the  com- 
terial  upon  which  the  comminuted  particles  do  minution.  Instead  of  graphite,  other  lubricating 
not  easily  adhere.  Such  jacket  surrounds  the  materials  may  be  employed  which,  however,  must 
nozzle  through  which  the  stream  of  fused  mate-  maintain  their  properties  at  the  temperatures  to 
rial  is  directed  against  the  rotary  element  and  which  they  are  subjected.  Preferably  the  upper 
extends  to  the  rotary  element.   Preferably  such  55  portion  of  the  jacket  surrounding  the  stream  of 
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fused  material  is  a  carbon  tube,  the  surfaces  of 
which  are  provided  with  a  coating  of  graphite. 
The  tube  may  also  be  of  ceramic  or  other  mate- 
rial upon  which  a  layer  of  graphite  may  be  ap- 
plied. The  coating  of  graphite  need  only  be  an 
extremely  thin  film.  A  thicker  coating  is  dis- 
advantageous as  it  may  become  brittle. 

The  stream  of  fused  material  and  its  surround- 
ing jacket  of  cooling  fluid  are  preferably  directed 
so  that  they  strike  the  rotating  element  near  its 
periphery.  The  rotary  element  employed  is  pref- 
erably provided  with  beating  members  such  as, 
for  example,  a  rotary  disc  provided  with  slots  and 
ribs  adjacent  such  slots  or  rotary  discs  provided 
with  vanes.  The  annular  cooling  fluid  stream 
and  the  stream  of  fused  material  should  be  such 
that  they  intersect  only  upon  the  disc. 

Many  types  of  materials  may  be  comminuted 
in  accordance  with  the  present  invention.  For 
example,  noble  and  base  metals,  such  as  gold, 
silver,  platinum,  copper,  iron,  nickel,  lead,  alu- 
minum, magnesium  and  sodium  as  well  as  their 
alloys,  may  be  comminuted.  Also  products  such 
as  litharge,  sodium  hydroxide,  zinc  chloride,  tin 
chloride,  ammonium  nitrate,  naphthalene,  slags 
and  the  like  may  be  treated  in  accordance  with 
the  present  invention. 

The  cooling  fluid  employed  preferably  is  wa- 
ter. However,  if  water  is  too  reactive  or  possesses 
dissolving  eiTects  upon  the  material  other  more 
inert  liquids  may  be  employed.  The  method  of 
supplying  the  cooling  fluid  in  accordance  with  the 
present  invention  renders  it  possible  to  employ 
water  in  the  comminution  of  aluminum  to  pro- 
duce an  extremely  finely  subdivided  aluminum 
powder  capable  of  sintering. 

Gaseous  mediums  may  also  be  employed  in  ac- 
cordance with  the  present  invention  as  the  fluid 
portion  of  the  jacket  surrounding  the  stream  of 
fused  material.  However,  the  use  of  a  gaseous 
medium  is  less  preferred  as  its  cooling  action  is 
gfer  eraliy  less  than  that  of  a  cooling  liquid. 

The  accompanying  drawings  serve  to  illustrate, 
by  way  of  example,  an  apparatus  suitable  for 
carrying  cut  the  present  invention,  in  which: 

Pig.  1  shows  a  vertical  section  of  an  apparatus 
in  accordance  with  the  present  invention;  and 

Pig.  2  is  an  enlarged  view  of  a  portion  of  the 
apparatus  shown  in  Fig.  1  showing  the  relation- 
ship between  the  stream  of  fused  material  being 
comminuted  and  the  surrounding  fluid  jacket  as 
they  impinge  upon  the  rotary  element. 


In  the  drawings,  I  represents  a  crucible  for 
supplying  the  fused  material  to  the  comminution 
apparatus.  An  outlet  2  is  provided  in  the  bottom 
thereof  from  which  a  thin  stream  of  fused  ma- 

5  terial  1 1  flows  to  strike  the  rapidly  rotating  ele- 
ment 3  at  4.  The  stream  of  fused  material  1 1 
is  surrounded  by  a  spaced  annular  jacket  or 
shield  which  is  composed  of  the  solid  tube  5  and 
the  conical  fluid  jacket  6.   Preferably  such  tube 

10  5  is  of  carbon  and  the  surfaces  thereof  are  coated 
with  graphite.  The  lower  end  7  of  the  tube  is 
preferably  tapered  to  a  sharp  edge  in  order  to 
present  as  little  surface  as  possible  to  which  the 
comminuted  particles  which  are  thrown  up  may 

15  adhere.  Furthermore,  the  tapered  end  has  a 
knife-like  action  whereby  the  particles  which  are 
thrown  are  comminuted  still  further. 

The  fluid  or  liquid  is  supplied  to  the  receptacle 
9  through  conduit  8  and  flows  from  such  recep- 

2Q  tacle  to  the  annular  nozzle  10.  This  nozzle  is 
of  such  conici'y  that  the  fluid  jacket  emitted 
therefrom  only  strikes  the  stream  of  fused  ma- 
terial as  they  simultaneously  strike  the  rotat- 
ing element.    Preferably  the  conicity  of  such 

25  nozzle  is  such  that  the  fluid  jacket  strikes  the 
relating  element  at  a  slight  distance  from  the 
point  where  the  stream  of  fused  materials  strikes 
such  element  as  shown  in  Fig.  2.  This  assures 
that  the  fluid  only  contacts  the  fused  material  in 

30  the  moment  that  the  particles  are  produced.  The 
fluid  is  preferably  forced  out  of  the  annular 
nozzle  under  pressure  as  this  tends  to  prevent 
spreading  of  the  resulting  fluid  jacket  and  there- 
by prevents  premature  ccntact  thereof  with  the 

?)5  fused  material. 

The  conduit  8  is  also  preferably  arranged  tan- 
gentially  with  respect  to  the  receptacle  9  so  that 
the  fluid  in  the  fluid  jacket  emitted  from  the 
nozzle  !0  swirls. 

4n  The  inner  walls  of  the  casing  (2  which  sur- 
round the  comminution  apparatus  may  be  also 
coated  with  graphite  so  that  adherence  of  com- 
minuted particles  will  be  hindered.  The  con- 
struction of  tube  5  and  the  fluid  jacket  S  sub- 

45  stantialiy  prevents  adherence  of  comminuted 
particles  to  the  cutlet  2  for  supplying  the  fused 
material  for  comminution  as  well  as  the  mouth 
of  tube  5.  The  total  height  of  the  jacket,  namely, 
from  outlet  2  to  the  rotating  element  may,  for 

5Q  example,  be  up  to  one-half  meter  and  thereover. 
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The  present  invention  relates  to  improvements 
in  carrying  out  reactions  between  gaseous  or  va- 
porous reactants. 

This  application  is  a  continuation-in-part  of 
cur  application  S.  N.  292,742,  filed  August  30,  g 
1939. 

It  is  an  object  of  the  invention  to  provide  a 
process  for  carrying  out  reactions  between  gase- 
ous or  vaporous  reactants  wherein  it  is  possible 
to  control  the  temperature  of  the  reaction  very  ;o 
exactly. 

In  accordance  with  the  present  invention,  the 
gaseous  reactants  are  introduced  into  a  molten 
bath,  preferably  a  salt  bath,  and  are  maintained 
in  such  bath  until  the  desired  reaction  is  com-  15 
pleted.  The  molten  bath  primarily  serves  as  a 
heat  exchanging  medium,  but  also  advanta- 
geously serves  as  a  catalyst  or  a  catalyst  carrier. 
The  reactants  are  preferably  introduced  into  the 
molten  bath  in  a  finely  divided  form  through  20 
nozzles  in  order  that  they  thoroughly  and  uni- 
formly intermix  with  the  molten  bath,  and,  also, 
in  order  that  such  gaseous  reactants  do  not  rise 
too  rapidly  through  the  molten  bath  and  there- 
fore escape  therefrom  before  the  reaction  desired  25 
is  achieved.  The  temperature  of  the  molten  bath 
is  adjusted  to  the  desired  reaction  temperature 
and  is  maintained  at  this  temperature  through- 
out the  reaction. 

It  is  possible  in  this  manner  to  control  the  30 
temperature  of  the  reaction  very  exactly,  even 
when  the  reaction  carried  out  is  highly  exo- 
thermic and  endothermic,  as  the  molten  bath 
possesses  a  high  seat  capacity.  The  thorough 
intermixture  of  the  gaseous  reactants  and  the  35 
molten  bath  constantly  causes  new  heat  exchange 
surfaces,  and  in  catalytic  reactions  new  catalyt- 
ically  active  surfaces  to  be  presented  to  the  re- 
actants. 

It  Is  necessary  for  the  process  in  accordance  40 
with  the  present  invention  that  the  gaseous  re- 
actants are  thoroughly  intermixed  with  the  mol- 
ten bath  in  order  that  they  remain  thoroughly 
intermixed  therewith  until  the  desired  reaction  is 
achieved.  Preferably  the  gaseous  reactants  are  45 
introduced  into  the  melt  in  a  finely  divided  con- 
dition and  under  such  conditions  that  a  thorough 
intermixture  with  the  molten  bath  is  achieved. 
In  some  instances  it  is  desirable  to  enhance  the 
agitating  effect  obtained  by  introducing  an  excess  60 
of  one  of  the  gaseous  reactants  or  by  introducing 
inert  gases  such  as,  for  example,  carbon  dioxide, 
steam  and  the  like,  into  the  molten  bath  simul- 
taneously with  the  gaseous  reactants.  The  gase- 
ous reactants  are  preferably  introduced  near  the  55 


bottom  of  the  molten  bath,  and  the  depth  of  the 
molten  bath  is  selected  so  that  the  desired  re- 
action is  completed  before  the  reactants  escape 
therefrom.  Preferably,  also,  the  reaction  prod- 
uct as  well  as  any  unreacted  reaction  participants 
escaping  from  the  molten  bath  are  immediately 
cooled  down  to  prevent  undesirable  reactions 
from  taking  place  outside  of  the  molten  bath. 

The  process  in  accordance  with  the  present 
invention  is  especially  well  suited  for  carrying 
out  numerous  types  of  reactions,  such  as,  for 
example,  hydration,  dehydration,  hydrogenation, 
dehydrogenation,  oxidation,  dissociation,  poly- 
merization and  the  like  reactions.  The  present 
p-ocess  is  suitable  for  organic  reactions  in  which, 
fo~  example,  hydrocarbons,  alcohols,  aldehydes, 
earboxylic  acids,  ketones,  phenols,  amines,  may 
serve  as  gaseous  reactants;  and  for  reactions  of 
inorganic  nature,  for  instance,  the  production  of 
hydrocyanic  acid  from  carbon  monoxide  and 
ammonia  or  the  production  of  sulfur  trioxide 
from  sulfur  dioxide  and  oxygen. 

Thorough  investigations  have  shown  that  a 
considerable  number  of  substances  may  be  em- 
ployed for  the  preparation  of  the  molten  baths 
employed  in  accordance  with  the  present  inven- 
tion for  example,  nitrates,  nitrites,  chromates, 
acetates,  chlorides,  bromides,  cyanides,  cyanates, 
oxides,  hydroxides,  sulfates  of  alkali  metals,  al- 
kaline earth  metals,  earth  metals  such  as  sodium, 
potassium,  calcium,  barium,  aluminum  and  ceri- 
um. Furthermore,  carbonates,  phosphates,  bo- 
rates silicates,  glass  or  silica  and  organic  com- 
pounds having  high  melting  and  boiling  points 
such  as  urna,  paraffin,  naphthalene,  decahydro- 
naphthalene.  halogenated  naphthalenes,  diphen- 
yloxide,  nitrobenzene  and  the  like  may  be  em- 
ployed for  the  preparation  of  the  molten  baths. 

These  compounds  and  substances  may  be  em- 
ployed either  alone  or  in  combination  with  each 
other.  It  has  usually  been  found  advantageous 
tc  combine  several  of  the  substances  or  com- 
pounds to  form  a  mixture  which  is  especially 
suitable  tor  the  desired  reaction.  Generally  the 
composition  of  the  molten  bath  is  selected  so  that 
the  temperature  necessary  for  the  desired  reac- 
tion is  approximately  midway  between  the  boil- 
ing point  and  the  solidification  point  of  the  bath. 

The  following  compositions  have  been  found 
especially  suitable  for  the  molten  baths.  The  tem- 
peratures recited  are  those  for  which  the  com- 
positions are  most  suited.  Of  course,  such  baths 
are  also  desirable  for  reactions  carried  out  at 
temperatures  approximating  these  temperatures: 
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I.  Nitrates 

0  C. 


30%  KNO3  +  70%  LiNC-3   130 

55%  KNC-3  +  45%  NaNCh  218 

50%  KNO3+50%  NaNOs   140 

50%  NaNOs  +  50%  NaN02  220 

II.  Chlorides 

a 

31%  BaCk+48%  CaCh+21%  NaCl  430 

50%  BaCk+30%  KCl+20%  NaCl  540 

b.  Chlorides + carbonates 

50%  KCl+50%  Na2C03  560 

c.  Chlorides + fluorides 

85%  CaCk  +  15%  CaF2  645 

d.  Chlorides + sulfates 

35%  NaCl  +  65%  Na2S04  620 

e.  Chlorides -[-phosphates 

50%  Na3PO4+50%  KC1  680 

/.  Chlorides -[-borates 

88%  BaCh  +  7%  Na2B4C>7+5%  MgO  980 

g.  Chlorides+carbonates+sulfates 

40%  NaCl+20%  Na2CO3+40%  Na2S04   500 

HI.  Chromates 

50%  K2Cr2O?+50%  Na2Cr207  300 

IV.  Sulfates 

25%  K2S04+75%  Na2S04  830 

V.  Phosphates 

70%  Na4P2O7+30%  K4P2O7  875 

44%  K4P207+56%  KPO4  615 

VI.  Silicates 

45%  BaSi03+55%  Na2Si03  905 

VII.  Borates 

50%  NaBo2+50%  LJBO2  648 

VIII.  Bromides 
50%  KBr  +  50%  NaBr  640 


The  molten  baths  employed  in  accordance  with 
the  present  invention  are  maintained  at  the  de- 
sired temperature  by  suitable  heat  exchange 
means.  If  the  reaction  being  carried  out  is  of 
endothermic  nature,  it  is  necessary  to  supply  heat 
to  the  molten  bath  in  order  that  the  desired  tem- 
perature be  maintained  for  the  reaction.  This  is 
preferably  accomplished  by  internal  heating  of 
the  molten  bath.  However,  external  heating  may 
also  be  employed. 

It  has  been  found  advantageous  to  employ  flues 
or  dipping  burners  for  internal  heating,  the  flues 
or  burners  preferably  being  arranged  in  a  cham- 
ber adjacent  to  the  reaction  chamber  so  that  the 
combustion  gases  do  not  mix  with  the  reaction 
products.  The  molten  baths  may  also  be  heated 
electrically,  for  example,  by  electric  resistance 
heating  or,  if  the  bath  is  an  electrolyte,  by  elec- 
trodes dipped  therein.  Also,  in  some  instances  it 
is  possible  to  introduce  the  necessary  heat  into 
the  molten  bath  by  preheating  the  gaseous  reac- 
tion compounds  which  are  introduced  or  by  in- 
troducing preheated  inert  gases  into  the  molten 
bath.  It  is  sometimes  advantageous  to  combine 
various  heating  means,  for  example,  employing 
dipping  burners  as  the  main  supply  of  heat  for 
the  molten  bath  and  employing  electrode  heating 


to  effect  fine  adjustment  of  the  molten  bath  to  the 
desired  temperatures. 

If  the  desired  reaction  is  exothermic,  it  will  be 
necessary  that  the  heat  liberated  within  the 
5  molten  bath  be  withdrawn  by  suitable  cooling 
surfaces. 

Both  in  exothermic  and  endothermic  reactions 
the  temperature  of  the  molten  bath  may  easily  be 
controlled  thermostatically. 

10  If  the  heating  of  the  molten  bath  is  effected 
with  electrodes,  the  latter  may  also  act  catalyti- 
cally  or  otherwise  favorably  affect  the  reaction. 
It  has,  for  example,  been  found  especially  advan- 
tageous to  employ  graphite  electrodes  for  heating 

15  the  fused  salt  bath  employed  in  the  production 
of  hydrocyanic  acid  from  ammonia  and  carbon 
monoxide,  as  such  electrodes  deliver  carbon  mon- 
oxide as  well  as  remove  the  undesired  oxygen 
from  the  molten  bath. 

20  As  has  already  been  mentioned,  the  molten 
baths  per  se  may  serve  as  catalysts  for  the  reac- 
tion carried  out  therein  or  they  may  contain  sus- 
pended catalytic  material.  Certain  oxidizing  re- 
actions may  be  improved  by  introducing  boric 

25  acid,  borates  or  barium  compounds  into  the 
molten  bath.  On  the  other  hand,  catalytic  ma- 
terials which  are  insoluble  in  the  molten  bath 
may  also  be  employed.  Such  insoluble  catalysts 
are  suspended  within  the  molten  bath  in  ex- 

30  tremely  finely  powdered  condition.  Such  cata- 
lysts which  either  tend  to  float  or  sink  in  the 
molten  bath  may  be  precipitated  upon  suitable 
solid  carriers  in  order  that  the  density  of  the 
composite  catalytic  material  approximates  that 

35  of  the  molten  bath. 

Various  elements  and  compounds  such  as,  for 
example,  metals,  metal  compounds,  earth  acids 
or  salts  may  be  employed  as  catalysts.  In  hy- 
drogenation  reactions  the  usual  hydrogenation 

40  catalysts  may  be  employed  such  as  nickel,  iron, 
molybdenum,  tungsten  and  zinc  oxide.  For  oxid- 
ation reactions  various  known  oxidation  catlysts 
may  be  employed,  for  example,  iron  oxide  and 
vanadic  acid.    Such  dehydration  catalysts  as 

45  aluminum  oxide,  titanium  dioxide,  alkaline  earth 
phosphates  may  be  employed  in  facilitating  de- 
hydration reactions. 

If  the  catalyst  desired  tends  to  sink  in  the 
molten  bath  employed,  it  may  be  deposited  upon 

50  a  light  carrier,  such  as  aluminum  oxide,  volumin- 
ous or  active  silica,  asbestos,  magnesium  oxide, 
beryllium  oxide,  charcoal  or  activated  charcoal. 
If  the  desired  catalyst  tends  to  float,  it  may  be 
combined  with  relatively  heavier  carriers,  for 

55  instance,  heavy  metals  such  as  tungsten,  copper 
and  the  like. 

The  process  in  accordance  with  the  present  in- 
vention is  especially  well  suited  for  carrying 
through  reactions  which  require  high  temper- 

60  atures  as  well  as  for  reactions  which  require  that 
a  constant  temperature  be  maintained  such  as, 
for  example,  in  the  production  of  acetylene  or 
ethylene  from  methane.  The  process  in  ac- 
cordance with  the  present  invention  is  further- 

65  more  especially  well  suited  for  carrying  out  par- 
tial oxidation  reactions,  such  as,  for  example,  the 
production  of  pbthalic  acid  or  maleinic  acid  by 
the  partial  oxidation  of  aromatic  hydrocarbons 
and  the  production  of  carboxylic  acids,  ketones, 

70  aldehydes  or  alcohols  by  the  partial  oxidation  of 
methane  or  its  homologues. 

The  process  in  accordance  with  the  present  in- 
vention may  be  carried  out  at  normal,  reduced  or 
increased  pressures,  depending  upon  the  require- 

75  ments  of  the  reaction  carried  out. 
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If  substantial  portions  of  the  fused  material  of 
the  molten  bath  are  carried  off  in  vapor  form  or 
as  a  mist  together  with  the  reaction  products, 
these  may  be  recovered  in  an  absorption  chamber. 

The  molten  baths  as  well  as  catalysts  contained 
therein  may  be  easily  regenerated  during  the 
process  by  passing  a  portion  of  the  melt  as  well  as 
any  catalyst  contained  therein  into  a  chamber  ad- 
jacent to  the  reaction  chamber  wherein  they  may 
be  subjected  to  a  regenerating  treatment,  for  ex- 
ample, with  the  aid  of  steam  or  oxidizing  gases. 
Such  regeneration  treatment  may  be  carried  out 
continuously  without  interrupting  the  reaction 
carried  out  in  the  reaction  chamber. 

The  following  examples  will  serve  to  illustrate 
the  present  invention,  but  it  is  to  be  understood 
that  the  invention  is  in  no  way  limited  thereto. 

Example  I 

For  the  production  of  sulfur  trioxide,  dry 
roaster  gases  from  pyrite  furnaces  containing 
about  7%  of  sulfur  dioxide  are  introduced  tang- 
entially  and  counter-currently  with  an  excess  of 
air  into  a  molten  bath  of  31  parts  of  barium  chlo- 
ride, 48  parts  of  calcium  chloride  and  21  parts  of 
sodium  chloride  containing  suspended  silver 
vanadate  as  a  catalyst.  The  molten  bath  is 
maintained  at  480°  C.  by  suitable  heat  exchange 
means. 

The  formation  of  sulfur  trioxide  is  accom- 
panied by  a  considerable  evolution  of  heat  and, 
at  the  same  time,  sulfur  trioxide  will  decompose 
to  sulfur  dioxide  and  oxygen  at  temperatures 


above  430°  C.  The  use  of  a  molten  salt  bath  for 
the  reaction  is  therefore  of  considerable  im- 
portance as  it  is  possible  to  regulate  the  temper- 
ature of  the  reaction  within  the  molten  bath  very 
.->  exactly.  The  yield  of  sulfur  trioxide  is  at  least 
75%  of  the  theoretical 

Example  II 

For  the  production  of  phthalic  acid,  naphtha- 
10  lene  and  an  excess  of  air  are  injected  into  a  mol- 
ten bath  of  31  parts  barium  chloride,  48  parts  cal- 
cium chloride  and  21  parts  sodium  chloride,  in 
which  vanadium  pentoxide  is  suipended  as  a 
catalyst.  The  temperature  of  the  molten  bath  is 
lr,  maintained  at  480°  C.  The  reaction  product  is 
rapidly  cooled  after  egress  from  the  molten  bath, 
and  phthaiic  acid  is  obtained  in  a  yield  of  at 
least  90%  of  the  theoretical. 

Example  III 

For  the  production  of  formaldehyde,  air  and  an 
excess  of  methane  are  injected  together  with 
nitrous  oxide  gases  in  a  proportion  of  1  part 
nitrous  oxide  gases  to  10  parts  methane  into  a 
molten  bath  containing  50  parts  NaB02  and  50 
~ '  parts  LiB02.  The  molten  bath  is  maintained  at 
700°  C.  After  egress  from  the  melt,  the  reaction 
gases  are  passed  into  water  whereby  a  formalde- 
hyde yield  of  at  least  70%  of  the  theoretical  cal- 
culated  with  reference  to  methane  is  obtained. 

WALTER  BECK. 
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The  present  invention  relates  to  the  produc- 
tion of  an  improved  froth  notation  agent  for 
concentrating  ores  and  the  like  and  to  a  method 
for  the  concentration  of  ores  and  like  materials 
with  such  improved  flotation  agent. 

It  is  an  object  cf  the  present  invention  to 
provide  a  froth  notation  agent  of  high  efficiency 
from  the  less  efficient  turpentines. 

The  present  application  is  a  continuation-in- 
part  of  my  co-pending  application  S.  N.  194,207, 
filed  March  5,  1938. 

In  froth  notation  processes  finely  ground  crude 
ores  are  agitated  in  a  liquid  bath  such  as  water, 
containing  flotation  agents  (foaming  agents)  by 
the  introduction  oi  a  finely  divided  current  of  a 
gas  such  as  air.  Concentrated  ore  adheres  to 
the  foam  which  is  formed  at  the  top  of  the 
liquid  bath  whereas  the  gangue  remains  at  the 
bottom  of  the  flotation  vessel.  The  results  ob- 
tained in  such  a  flotation  process  depend  on  the 
efficiency  of  the  froth  flotation  agent  employed. 

Pine  oil  has  been  employed  for  many  years 
as  a  flotation  agent  for  the  concentration  of 
ores,  whereas  turpentines  have  proved  to  be  very 
poor  flotation  agents. 

It  has  now  been  discovered,  in  accordance  with 
the  present  invention,  that  very  excellent  froth 
flotation  agents  may  be  prepared  from  turpen- 
tines by  hydration  thereof  such  as,  for  example, 
by  treatment  with  acids  or  acid  anhydrides  and 
subsequent  hydrolysation  of  the  reaction  product. 

The  starting  materials  employed  in  accordance 
with  the  present  invention  are  turpentine  prod- 
ucts such  as  those  obtained  at  lower  tempera- 
tures in  the  steam  distillation  or  extraction  of 
pine  wood,  the  dry  distillation  of  certain  pine 
woods,  balsam  turpentine  or  spirits  of  turpen- 
tine, and  especially  sulfate  turpentine  which  is 
obtained  as  a  by-product  in  the  production  of 
wood  pulp  from  terpene-containing  pine  wood 
by  the  sulfate  process. 

These  crude  turpentine  products  may,  for 
example,  be  treated  in  accordance  with  the  pres- 
ent invention  with  KC1  until  no  more  of  the 
HC1  is  taken  up.  The  resultant  product  is  then 
hydrolysed  by  heating  with  water  or  dilute  aque- 
ous alkaline  solutions.  The  hydrolysed  product 
is  then  purified,  for  example,  by  fractional  dis- 
tillation and  forms  an  excellent  flotation  agent. 
If  desired,  this  product  may  be  improved  by 
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fractionation  and  recovery  of  the  fraction  boiling 
above  about  200°  C,  especially  a  fraction  boiling 
between  200°  C.  and  220°  C. 

Instead  of  hydrogen  chloride,  other  acid  ma- 
terials may  be  employed,  for  example,  sulfuric 
acid  or  acetic  anhydride,  in  the  presence  of  a 
small  quantity  of  sulfuric  acid.  It  is  also  pos- 
sible to  reflux  turpentine  with  twice  its  volume 
of  20%  sulfuric  acid  whereby  the  desired  hydra- 
tion takes  place  directly  without  a  supplemental 
hydrolization  step. 

The  following  example  serves  to  illustrate  a 
mode  for  the  preparation  of  an  improved  flota- 
tion agent  from  turpentine. 

Example 

Hydrogen  chloride  is  bubbled  through  crude 
turpentine  obtained  by  the  dry  distillation  of 
conifer  wood  at  normal  or  slightly  raised  tem- 
peratures until  no  more  hydrogen  chloride  is 
taken  up  by  the  turpentine.  This  treatment  re- 
quires approximately  two  to  three  hours. 

The  reaction  mixture  thus  obtained  is  mixed 
with  about  an  equal  volume  of  water  or  a  dilute 
aqueous  alkaline  solution  such  as  a  dilute  solu- 
tion of  sodium  carbonate.  This  mixture  is  then 
refluxed  for  about  four  hours  whereby  the  hy- 
drogen chloride  taken  up  by  the  turpentine  is 
hydrolysed. 

The  hydrated  product  is  separated  from  the 
aqueous  layer  by  decanting  or  extraction  with 
ether  and  then  dried  with  dehydrated  sodium 
sulphate  and  fractionated. 

The  hydrated  reaction  product  is  obtained  in  a 
yield  of  85%  to  90%  and  is  an  excellent  froth 
flotation  agent. 

Instead  of  turpentine  obtained  by  the  dry  dis- 
tillation of  wood  turpentine  from  other  sources 
such  as,  for  example,  sulphate  turpentine  may 
be  treated  in  an  analogous  manner  to  produce 
a.n  excellent  flotation  agent. 

When  employing  the  hydrated  turpentine  prod- 
ucts obtained  in  accordance  with  the  present 
invention  as  the  froth  flotation  agent  in  known 
flotation  processes  for  concentrating  ores  and  like 
materials,  excellent  stable  homogeneous  foams 
are  produced  which  possess  a  good  concentrating 
effect. 

KARL  WIESLER. 
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The  present  invention  relates  to  the  produc-  cordance  with  the  present  invention  show  greatly 

tion  of  an  improved  froth  flotation  agent  for  con-  improved  flotation  properties  over  the  corre- 

centrating  ores  and  the  like  and  to  a  method  sponding  untreated  turpentine  products.  Such 

for  the  concentration  of  ores  and  like  materials  partially  oxidized  turpentine  products  have  an 

with  such  improved  flotation  agent.  5   increased  alcohol  content  ranging  between  20% 

It  is  an  object  of  the  present  invention  to  pro-  and  60%  and  an  increased  ester  content  ranging 

vide  a  froth  flotation  agent  of  high  efficiency  from  between  2%  and  20%. 

the  less  efficient  turpentines.  It  is  also  possible  in  accordance  with  the  pres- 

The  present  application  is  a  continuation-in-  ent  invention  to  improve  the  partially  oxidized 

part  of  my  co-pending  application  S.  N.  194,207,  10  turpentine  products  by  subjecting  such  products 

filed  March  5,  1938.                .  to  a  hydrating  or  hydrolysing  treatment.  For 

In  froth  flotation  processes  finely  ground  crude  example,  the  oxidized  product  is  treated  with 

ores  are  agitated  in  a  liquid  bath,  such  as  water,  hydrogen  chloride  until  no  further  hydrogen  chlo- 

containing  flotation  agents  (foaming  agents)  by  ride  is  taken  up  and  this  product  is  then  hy- 

the  introduction  of  a  finely  divided  current  of  15  drolysed  by  refluxing  with  water  or  dilute  aqueous 

a  gas  such  as  air.   The  concentrated  ore  ad-  alkaline  solutions.   The  resulting  product  is  then 

heres  to  the  foam  which  is  formed  at  the  top  of  preferably  purified  by  steam  distillation, 

the  liquid  bath  whereas  the  gangue  remains  at  if  desired,  the  resulting  product  may  be  im- 

the  bottom  of  the  flotation  vessel.   The  results  proved  further  by  fractionation  and  recovery  of 

obtained  in  such  a  flotation  process  depend  on  20  the  higher  boiling  fractions,  for  example,  the 

the  efficiency  of  the  froth  flotation  agent  em-  fraction  boiling  above  about  200°  C. 

ployed.  The  following  example  serves  to  illustrate  the 

It  has  now  been  discovered  that  very  excellent  present  invention,  but  it  is  to  be  understood  that 

flotation  agents  may  be  prepared  from  turpen-  the  invention  is  in  no  way  limited  thereto: 

tines  by  an  oxidation  process,  preferably  with  25  Examvle 
molecular  oxygen  at  elevated  temperatures. 

The  starting  materials  employed  in  accordance  Finely  distributed  oxygen  was  introduced  into 
with  the  present  invention  are  turpentine  prod-  1000  gr.  of  Finland  crude  sulfate  turpentine  (den- 
ucts  such  as  those  obtained  at  lower  temperat-  sity  .865,  terpineol  content  3.8%,  ester  content 
tures  in  the  steam  distillation  or  extraction  of  :!<)  as  terpineol  formate  0.2%)  through  a  filter  plate 
pine  wood,  the  dry  distillation  of  certain  pine  while  heating  the  turpentine  to  100°  C.  in  a  heat- 
woods,  balsam  turpentime  or  spirits  of  turpentine,  ing  bath.  After  eight  hours'  treatment  a  prod- 
and  especially  sulfate  turpentine  which  is  ob-  uct  of  the  following  qualities  was  obtained: 
tained  as  a  by-product  in  the  production  of  wood  Density  _  0  9751 
pulp  from  terpene-containing  pine  wood  by  the  35  Alcohol  ^^-""""^""^ei'^t-J  24.5 
sulfate  process.                                                   Ester  content  do—  7.7 

Preferably  small  quantities  of  water  should  be 
present  during  the  oxidation  with  gaseous  oxy-  It  was  found  that  only  four  drops  of  this  re- 
gen.  This  causes  a  certain  foaming  effect  dur-  suiting  oil  were  necessary  to  produce  a  highly 
ing  the  oxidation  which  increases  the  efficiency  of  40  stable  foam  in  an  ore  flotation  process  whereas 
the  oxygen  because  of  its  consequent  fine  dis-  not  even  a  homogeneous  foam  was  obtained  when 
tribution  through  the  turpentine.  employing  nineteen  drops  of  the  crude,  unheated 

Instead  of  employing  oxygen  for  the  partial  product, 

oxidation  of  turpentine,  in  accordance  with  the  Instead  of  sulfate  turpentine,  turpentine  from 

present  invention  it  is  also  possible  to  employ  45  other  sources,  such  as,  for  example,  balsam  tur- 

materials  which  split  off  oxygen,  for  example,  pentine,  or  turpentine  obtained  in  the  steam  or 

ozone,  hydrogen  peroxide,  persulfate  salts  and  dry  distillation  of  wood  as  the  lower  boiling  frac- 

the  like.  tion,  may  be  employed. 

The  partially  oxidized  products  obtained  in  ac-  KARL  WIESLER. 
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The  present  invention  relates  to  the  production 
of  an  improved  froth  notation  agent  for  concen- 
trating ores  and  the  like  and  to  a  method  for 
the  concentration  of  ores  and  like  materials  with 
such  improved  notation  agent. 

It  is  an  object  of  the  present  invention  to  pro- 
vide a  froth  notation  agent  of  high  efficiency 
from  the  less  efficient  turpentines. 

The  present  application  is  a  continuation-in- 
part  of  my  co-pending  application  S.  N.  194,207, 
filed  March  5,  1938. 

In  froth  flotation  processes  finely  ground 
crude  ores  are  agitated  in  a  liquid  bath,  such 
as  water,  containing  flotation  agents  (foaming 
agents)  by  the  introduction  of  a  finely  divided 
current  of  a  gas,  such  as  air.  The  concentrated 
ore  adheres  to  the  foarn  which  is  formed  at  the 
top  of  the  liquid  bath,  whereas  the  gangue  re- 
mains at  the  bottom  of  the  flotation  vessel.  The 
results  obtained  in  such  a  flotation  process  de- 
pend on  the  efficiency  of  the  froth  flotation  agent 
employed. 

Pine  oil  has  been  employed  for  many  years  as 
a  flotation  agent  for  the  concentration  of  ores, 
whereas  turpentines  have  proved  to  be  very  poor 
flotation  agents. 

It  has  now  been  discovered  that,  in  accordance 
with  the  present  invention,  very  excellent  froth 
flotation  agents  may  be  prepared  from  crude  tur- 
pentine by  reacting  the  crude  turpentine  prod- 
ucts with  aldehydes,  preferably  formaldehyde. 
This  reaction  may  be  effected  by  heating  the 
reaction  components  at  ordinary  or  elevated  pres- 
sure and  in  the  presence  or  absence  of  a  catalyst. 

The  starting  materials  employed  in  accord- 
ance with  the  present  invention  are  turpentine 
products  such  as  those  obtained  at  lower  tem- 
peratures in  the  steam  distillation  of  or  extrac- 
tion of  pine  wood,  the  dry  distillation  of  certain 
pine  woods,  balsam  turpentine  or  spirits  of  tur- 
pentine, and  especially  sulfate  turpentine  which 


is  obtained  as  a  by-product  in  the  production 
of  wood  pulp  from  terpene-containing  pine  wood 
by  the  sulfate  process. 

Besides  formaldehyde  and,  of  course,  its  poly- 
5  merization  product,  paraformaldehyde,  other  al- 
dehydes may  be  employed  in  accordance  with 
the  present  invention,  such  as  Furfural,  benzol- 
dehyde. 

The  foh  owing  examples  serve  to  illustrate  a 
10  mode  for  the  preparation  of  an  improved  flota- 
tion agent  from  turpentine: 

Exaviple  I 

A  mixture  of  100  grams  crude  sulfate  turpen- 

15  tine  and  22  grams  paraformaldehyde  (polymer- 
ized formaldehyde)  were  heated  in  the  presence 
of  100  grams  glacial  acetic  acid  at  temperatures 
ranging  between  100°  C.  and  150°  C.  After  25 
hours'  heating,  the  solution  was  extracted  with 

20  ether.  The  ether  fraction  was  then  washed  with 
water  and  sodium  bicarbonate  and  subsequently 
dried.  After  distilling  off  the  ether,  148  grams 
of  oil  were  obtained  as  a  residue.  This  oil  was 
then  treated  with  potassium  hydroxide  to  effect 

25  saponification  thereof.  The  saponified  product 
was  then  dissolved  in  ether,  the  ether  distilled 
off  and  the  residue  fractionated.  The  fraction 
boiling  between  225°  C.  and  240°  C,  as  well  as  the 
fraction  boiling  between  240°  C.  and  270°  C, 

30  proved  excellent  flotation  agents  producing  good 
yields  and  dense  foams. 

Example  II 

Turpentine  is  reacted  with  formaldehyde  un- 
35  der  pressure  by  heating  a  mixture  thereof  in  al- 
kaline solution  in  a  closed  tube  for  several  hours 
at  a  temperature  between  150°  C.  and  200°  C. 
The  resulting  oily  reaction  product  which  is  ob- 
tained has  a  boiling  point  range  above  200°  C. 
40  and  is  well  adapted  as  a  froth  flotation  agent. 

KARL  WIESLER. 
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My  invention  relates  to  a  process  for  the  pro- 
duction of  porous  products  from  fibrous  material, 
particularly  for  isolating  purposes. 

Hitherto  it  was  already  known  to  produce  ma- 
terials with  a  porous  structure  for  building  pur- 
poses by  gas  generating  of  a  paste  consisting  of 
hydrauiically  binding  substances  such  as  con- 
crete, gypsum  and  the  like  and  water,  and  if  de- 
sired, with  addition  of  a  filling  material,  e.  g. 
sand. 

Now  I  have  found  that  high  grade,  extraordi- 
narily light  products  with  an  excellent  isolating 
effect  with  respect  to  heat  and  sound  may  be  ob- 
tained if  an  aqueous  pulp  of  fibrous  material  such 
as  straw,  wood  pulp,  peat,  asbestos  is  raised  with 
gas  generating  substances,  for  instance,  per- 
oxygen  compounds.  The  gas  generation  of  the 
mass  may  begin  according  to  the  moment  of  ad- 
dition of  the  gas  generating  medium,  for  instance, 
hydrogen  peroxide,  and  the  decomposition  cat- 
alysts such  as  manganese  sulfate,  either  already 
during  the  mixing  operation  and/or  after  the 
casting  of  the  pulp  into  the  forms.  The  raised 
and  formed  products  are  then  dried.  Instead  of 
peroxygen  compounds  also  other  gas  evolving 
substances  such  as  ammonium  carbonate  or 
metals  in  combination  with  an  acid  or  an  alkali 
may  be  used. 

It  was  not  to  be  foreseen  that  the  present  in- 
vention would  warrant  an  uniform  raising  proc- 
ess without  an  escape  of  the  greater  part  of  the 
gases  evolved  in  the  pulp.  Furthermore,  it  could 
not  be  predicted  that  the  products  made  accord- 
ing to  my  invention  would  have  a  sufficient  solid- 
ity and  strength.  Contrary  to  all  expectations, 
however,  the  process  of  my  invention  yields  to 
products  with  uniform  regulable  and  reproducible 
porosities.  I  have  observed  that  during  the  rais- 
ing process  according  to  the  kind  of  fibres  used, 
a  more  or  less  distinct  felting  of  the  fibres  takes 
place  whereby,  also  in  absence  of  any  binding 
material,  the  escape  of  the  gases  evolved  in  the 
mass  is  prevented  or  rendered  difficult  whilst  the 
agglomeration  and  consequently  the  mechanical 
strength  is  considerably  increased. 

To  favor  the  raising  effect  all  known  means 
may  be  employed.  Thus,  for  instance,  substances 
may  be  added  to  regulate  the  size  and  stabiliza- 
tion of  the  pores,  i.  e.  substances  which  reduce 
the  surface  tension.  Such  substances  are,  for 
instance,  saponine,  wetting  agents  such  as  Igepon 
or  other  colloids.  Good  results  were  also  ob- 
tained with  an  addition  of  milk.  The  amount  of 
such  additions  may  be  insignificant,  for  instance, 
below  1%  up  to  a  few  percents  based  on  the  mass 
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of  the  pulp  to  be  treated.  In  using  peroxygen 
compounds  as  raising  media,  the  decomposition 
catalysts,  for  instance,  manganese  sulfate  and 
ammonia  may  be  introduced  by  stirring,  prefer- 
ably after  homogenisation  of  the  paste,  where- 
upon the  evolution  of  gas  begins.  Furthermore, 
hypochlorites  may  be  added  besides  the  peroxy- 
gen compounds;  both  these  substances  react  with 
each  other  evolving  oxygen. 

Sometimes  I  have  found  it  expedient  to  em- 
ploy a  mixture  of  various  fibrous  materials,  for 
instance,  of  high  grade  and  low  grade  material, 
long  and  short  fibrous  material  or  the  like.  Also 
non  fibrous  filling  material  may  be  added.  More- 
over, it  is  possible  to  influence  the  properties  of 
the  porous  mass  in  a  definite  direction  by  other 
additions,  as,  for  instance,  by  substances  which 
reduce  the  combustibility.  If  specially  elastic 
masses  are  required,  additions  of  caoutchouc  have 
proved  advantageous  for  purposes  which  need  an 
extremely  high  mechanical  stress,  for  instance, 
pressure  or  bending,  stiffening  substances  such  as 
pitch,  bitumen,  artificial  resins  and  the  like  may 
be  added  in  moderate  quantities,  preferably  dur- 
ing the  preparation  of  the  pulp.  The  final  prod- 
ucts may  also  be  impregnated  with  the  aforemen- 
tioned or  other  substances  in  order  to  confer 
special  qualities  to  the  porous  material. 

As  an  illustration  of  my  invention  the  follow- 
ing examples  are  given: 

1.  65  grs  opened  straw  cardboard  are  mixed 
with  575  cc  water  whereupon  50  mgrs  manganese 
sulfate  and  7  cc  of  hydrogen  peroxide  40  Vol.% 
are  added.  After  careful  homogenisation  12  cc 
concentrated  ammonia  are  introduced  whilst  stir- 
ring, involving  the  raising  of  the  pulp.  The  pulp 
is  filled  into  the  forms  where  the  gas  generation 
is  finished.  The  subsequent  drying  is  carried  out 
at  slowly  increasing  temperatures  of  about  60  to 
140°  C.  The  final  mass  has  a  specific  gravity  of 
0,09  and  shows  besides  good  solidity  excellent  iso- 
lating qualities,  for  instance,  with  respect  to 
sound  and  heat. 

2.  65  grs  straw  stuff  are  introduced  in  325  cc 
water  to  form  a  pulp  whereupon  75  cc  hydrogen 
peroxide  40  Vol.%  containing  0,9  g  dissolved 
saponine  are  added.  The  whole  pulp  is  thor- 
oughly mixed  and  1  g  pyrolusite  added  as  decom- 
position catalyst.  The  further  working  up  is 
carried  out  according  to  Example  1.  The  prod- 
uct obtained  has  a  specific  gravity  of  0,08,  a  uni- 
form vesicular  structure  and  shows  a  good  felting. 

3.  From  50  g  asbestos  fibres  (length  3  to  5  cm) , 
475  cc  water  with  50  mgrs  dissolved  manganese 
sulfate  and  7,0  cc  hydrogen  peroxide  40  Vol.% 


2 
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and  1  g  dissolved  saponine  a  homogeneous  mix- 
ture is  prepared.  12  cc  of  concentrated  ammonia 
are  admixed  and  the  pulp  worked  up  according  to 
Example  1.  The  thus  obtained  product  is  ex- 
tremely well  suited  for  heat  isolating  purposes  at 
higher  temperatures. 

The  products  which  are  obtained  according  to 
my  invention  allow  a  manifold  utilization,  es- 
pecially in  cases  where  a  low  weight  and/or  good 


isolation  is  desired,  as  for  instance,  in  the  builder's 
trade  and  for  isolation  against  sound  and  heat. 
Since  it  is  possible  to  keep  the  specific  gravity 
of  these  new  products  below  the  specific  gravity 
5  of  cork  and  since  it  is  also  possible  to  assimilate 
the  properties  of  the  new  product  with  those  of 
cork,  the  new  products  may  replace  the  use  ol 
cork  in  numerous  cases. 

JOSEF  SCHNEIDER. 
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My  invention  relates  to  a  process  for  an  im- 
provement in  the  felting  property  of  dyed  shoddy 
by  subjecting  the  shoddy  to  a  treatment  with 
acid  and  at  the  same  time  oxidising  carrots,  par- 
ticularly carrots  containing  nitric  acid  and  ox- 
idising agents  such  as  cerium  nitrate,  alkali  tung- 
stenate,  ferric  nitrate  or  hydrogen  peroxide  in 
aqueous  solutions. 

Dyed  shoddy,  especially  when  dyed  with  acid 
or  substantive  dyestuffs,  show  a  bad,  sometimes 
even  very  bad  felting  property.  Thorough  in- 
vestigations have  shown  that  the  felting  property 
of  such  shoddy  may  be  improved  considerably  by 
subjecting  it  to  a  carroting  treatment  with  acid 
and  at  the  same  time  oxidising  substances. 

In  carrying  out  my  invention  carrots  have 
proved  suitable  which  contain  nitric  acid  and  ox- 
idising agents  acting  also  as  oxidation  catalysts 
such  as  cerium  nitrate,  alkali  tungstenate,  fer- 
ric nitrate  or,  if  desired  or  necessary,  also  other 
oxidising  agents,  for  instance,  hydrogen  peroxide 
in  aqueous  solutions. 

The  acid  concentration  of  the  carrots  is  rated 
in  such  manner  that  the  pH  value  of  the  car- 
roted  shoddy  lies  between  about  2.1  and  2.7,  pref- 
erably between  about  2.1  and  2.5. 

It  was  already  known  to  carrot  crude  wool 
with  acid  solutions  containing  oxidising  sub- 
stances to  attain  a  proteolytic  splitting  up  which 
improves  the  felting  property  of  the  wool.  It  was 
impossible  to  foresee  that  the  treatment  of  dyed 
shoddy  with  such  carrots  would  yield  to  an  im- 
provement with  respect  to  the  felting  property 
of  such  material  since  the  shoddy  has  formerly 
already  been  subjected  to  a  proteolytic  splitting 
up,  for  instance,  by  dyeing,  wet  dyeing  or  the  like. 
Moreover,  considerable  competent  objections  have 
been  raised  against  the  carroting  of  dyed  shoddy 
as  this  material  has  been  subjected  to  a  heavy 
damage  caused  by  the  dyeing,  use  and  tearing 
and  would  therefore  not  be  able  to  stand  also  a 
further  carroting  process. 

Now  it  was  surprisingly  found  that  dyed  shoddy 
which  according  to  my  invention  has  been 
treated  with  acid  oxidising  carrots  has  a  sub- 
stantially improved  felting  property  and  results 
in  thicker  felts  with  remarkably  improved  qual- 
ities, especially  increased  mechanical  strength, 
particularly  tensile  strength.  The  surprising  ef- 
fect of  the  carroting  is  obviously  due  to  the  fact 


that  the  peptide  groups — CO — NH — contained  in 
the  wool  fibres  are  split  up  by  the  carroting  ac- 
tion and  liberate  basic  amino  groups  which  favor 
the  plastic  swelling  in  the  felting  process.  Con- 

5  sequently  the  carroting  has  to  be  carried  out  in 
such  manner  that  the  peptide  groups  are  split  up 
sufficiently  or  nearly  sufficiently  in  order  to  obtain 
products  the  pH  value  of  which  lies  in  the  above 
mentioned  area.    Experiments  have  shown  that 

h)  ready  carroted  shoddy  with  a  pH  value  below  or 
even  far  below  2.1  undergoes  a  harmful  influence 
in  view  to  its  tensile  strength,  whilst  products 
with  a  pH  value  above  2.7  show  an  insufficient 
carroting  effect. 

15  Should  the  thus  treated  shoddy  show  a  pH 
value  just  above  2.7,  it  may  be  adjusted  to  a  pH 
of  2.3  by  an  after  treatment  with  acid  sub- 
stances, for  instance,  by  spraying  with  warm 
sulfuric  acid  solutions. 

20  The  carroting  process  may  be  carried  out  ac- 
cording to  the  known  methods,  for  instance,  in 
such  manner  that  the  shoddy  is  immersed  in  the 
aqueous  carrot  or  sprayed  with  it  whereby  the 
excess  of  the  carroting  liquid  is  removed  by  cen- 

25  trifuging  or  squeezing.  According  to  my  inven- 
tion the  shoddy  may  also  be  treated  by  spraying 
with  a  definite  quantity  of  carrot  only  without 
subsequent  squeezing  or  centrifuging.  I  have 
found  that  rinsing  decreases  or  even  eliminates 

30  the  carroting  effect  and  should  therefore  be 
strictly  avoided. 

The  carroted  material  is  allowed  to  stand  for 
about  two  hours  at  ordinary  temperature.  The 
subsequent  drying  is  carried  out  expediently  at 

35  moderately  elevated  temperatures,  for  instance, 
at  about  50°-60°  C. 

The  carroted  shoddy  may  be  mixed  with  other 
fibrous  materials,  for  instance,  not  carroted  un- 
dyed  wool  or  with  carroted  hairs  and  then  felted 

40  or  fulled.  The  carroting  of  the  shoddy  may  be 
carried  out  also  in  mixture  with  other  fibrous  ma- 
terials. This  may  be  done,  for  instance,  by  sub- 
jecting mixtures  of  shoddy  and  coarse  undyed 
wool  to  a  carroting  process  and  working  up  of  the 

45  carroted  mixtures  as  usual.  The  felting  and  full- 
ing is  advantageously  carried  out  in  an  acid  area. 

The  definition  of  the  pH  value  of  the  carroted 
shoddy  may  be  ascertained  as  follows: 
1  g  of  an  average  sample  is  extracted  with  30 

60  cc  of  distilled  water  during  one  hour  on  the  water 
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bath  and  the  pH  value  of  the  clear  liquid  deter- 
mined according  to  the  known  methods.  As  a 
state  of  equilibrium  will  be  obtained  during  the 
extraction  process,  the  pH  value  of  the  clear 
liquid  corresponds  exactly  to  that  of  the  carroted 
shoddy. 

Example  1 

Dyed  shoddy  is  immersed  and  homogeneously 
soaked  in  an  aqueous  solution  containing  5  %  hy- 
drogen peroxide  (40  Vol.  %),  0.5%  cerium  nitrate 
and  3%  nitric  acid  (65%)  whereafter  the  exces- 
sive liquid  is  removed  by  centrifuging.  The  good  is 
then  allowed  to  stand  for  a  time  of  about  2  hours 
at  ordinary  temperature  and  is  subsequently  dried 
at  a  temperature  of  about  50-60°  C.  The  car- 
roted shoddy  is  mixed  with  other  fibre  material, 
for  instance  with  uncarroted  and  undyed  wool 


and  felted  and  fulled  in  an  acid  area  according  to 
known  methods.  The  thus  obtained  felts  are 
especially  suited  in  the  manufacture  of  hats. 

Example  2 

Dyed  shoddy  is  sprayed  with  an  aqueous  solu- 
tion consisting  of  7%  hydrogen  peroxide  (40 
Vol.  %),  1.5%  ferric  nitrate  and  5%  nitric  acid 
(65%).   The   excess   liquid  •  is  eliminated  by 

Q  squeezing  and  then  the  good  is  allowed  to  stand 
for  nearly  two  hours  at  ordinary  temperature 
and  afterwards  dried  at  a  temperature  of  about 
50-60°  C.  The  thus  treated  shoddy  may  be  mixed 
with  other  fibres  and  worked  up  as  mixed  ma- 
terial.   The  felting  and  fulling  is  preferably  car- 

5  ried  out  in  an  acid  area. 
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The  present  invention  relates  to  aromatic 
ethers  of  1.3-butadiene-ol-2. 

We  have  found  that  at  low  temperature  there 
occurs  in  the  presence  of  mercury  salts  an  addi- 
tion of  monovinyl  acetylene  on  aromatic  hydroxy 
bodies.  The  aromatic  ethers  of  1.3-butadiene-ol- 
2  are  formed  according  to  the  equation: 

Ar.OH+HCsC- CH=CH2   ►   H2C=C— CH=CH2 

T 

O— Ar 

wherein  Ar  stands  for  an  aromatic  radical. 

The  constitution  was  rendered  probable  by  the 
fact  that  the  compounds  obtained  are,  by  the  ad- 
dition of  dilute  sulfuric  acid,  split  into  vinyl- 
methylketone  and  the  aromatic  hydroxy  bodies. 
The  vinylmethylketone  could  easily  be  detected 
by  its  reaction  with  phenylhydrazine  so  as  to 
form  methyl -3 -phenyl - 1  -py razoline. 

The  reaction  temperatures  for  the  addition  of 
acetylene  on  the  aromatic  hydroxy  bodies  are 
suitably  at  about  0°  C.  As  aromatic  hydroxy 
bodies,  there  may  be  named:  the  phenols,  the 
homologues  and  substitution  products  thereof, 
such  as  for  instance:  ortho-cresol,  meta-cresol 
and  para-cresol;  the  xylenols;  ortho-,  meta-  and 
para-chlorophenol;  ortho-,  meta-  and  para- 
bromcphenol,  the  ethyl-phenols  as  well  as 
phenols  substituted  in  the  nucleus  by  higher  alkyl 
radicals  such  as  butyl,  isobutyl  and  amyl. 

The  reaction  may  also  be  carried  out  in  dilu- 
ents, for  instance  in  ethers,  dioxane,  pyridine  or 
the  like.  As  catalyst,  mercuric  oxide  has  proved 
to  be  best;  it  may  be  used  several  times.  The 
yields  are  good.   By-products  were  not  observed. 

As  the  new  compounds  are  very  polymerizable, 
it  is  suitable  to  work  in  the  presence  of  stabiliz- 
ing agents,  because  otherwise  part  of  the  ethers 
polymerizes  during  the  further  treatment.  Be- 
cause of  their  polymerizing  power  the  aromatic 
ethers  of  1.3-butadiene-ol-2  may  be  used  as  in- 
termediate products  for  the  preparation  of  plas- 
tics. 

The  following  examples  serve  to  illustrate  the 


invention,  but  they  are  net  intended  to  limit  it 
thereto,  the  parts  being  by  weight: 

(1)  Monovinyl  acetylene  is  introduced  in  ex- 
cess at  —5°  C.  to  0°  C,  while  stirring,  into  a  mix- 

5  ture  of  940  parts  of  phenol,  250  parts  of  ethyl 
ether  and  70  parts  of  mercuric  oxide  to  which 
there  are  added  4  parts  of  thiodiphenyl  amine  as 
stabilizing  agent.  The  reaction  mass  is  rendered 
alkaline,  while  cooling  with  ice,  and  subjected  to 

10  steam  distillation.  The  ether  layer  is  separated 
from  the  water,  the  whole  is  dried  over  sodium 
sulfate  and  the  ethyl  ether  is  removed.  The  resi- 
due is  distilled  under  reduced  pressure.  After  a 
slight  first  running  the  phenyl  ether  of  1.3- 

15  butadiene-ol-2  passes  over  at  65°  C.  to  66°  C. 
under  3  mm.  pressure  in  the  form  of  a  colorless 
oil.  The  ether  is  distinguished  by  an  aromatic 
smell  which  is  not  disagreeable. 

(2)  A  mixture  of  880  parts  of  m-cresol,  100 
20  parts  of  ethyl  ether,  100  parts  of  mercuric  oxide 

and  4  parts  of  thiodiphenylamine  is  cooled  to  0° 
C.  and  saturated  at  this  temperature  with  mono- 
vinyl acetylene,  while  vigorously  stirring.  The 
product  is  worked  up  as  described  in  Example  1. 

25  The  m-cresyl  ether  of  the  1.3-butadiene-ol-2 
passes  over  under  a  pressure  of  2  mm.  of  mercury 
at  71°  C.  to  72°  C.  in  the  form  of  a  colorless  liquid, 
which  likewise  has  a  special  smell.  The  yield 
amounts  to  about  1000  parts. 

30  (3)  Monovinyl  acetylene  is  introduced  at  0°  C. 
into  a  mixture  of  500  parts  of  meta-chlorophenol, 
100  parts  of  ethyl  ether,  100  parts  of  mercuric 
cxide  and  4  parts  of  thiodiphenyl  amine,  while 
stirring  until  the  solution  is  saturated.   The  re- 

35  action  product  is  worked  up  according  to  Ex- 
ample 1;  the  meta-chlorophenyl  ether  of  1.3- 
butadiene-ol-2  is  obtained  which  under  3  mm. 
pressure  has  a  boiling  point  of  81°  C.  and  becomes 
yellowish  when  exposed  to  the  air.    This  ether 

40  has  also  an  aromatic  smell. 
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Our  invention  relates  to  ultra-light  alloys  con- 
taining aluminium  and  magnesium,  the  propor- 
tion of  magnesium  being  greater  than  50%. 
More  particularly  it  relates  to  aluminium-mag- 
nesium base  alloys  and  a  method  of  making  the 
same  whereby  certain  desirable  properties  in  such 
alloys  are  assured.  This  application  is  a  third 
continuation-in-part  of  our  application  Serial 
No.  150,880.  filed  June  28,  1937;  a  first  continua- 
tion-in-part having  been  filed  June  19th,  1939, 
with  Serial  No.  279,992,  and  a  second  continua- 
tion-in-part May  13th,  1940,  - with  Serial  No. 
334  936. 

The  principal  object  of  the  invention  resides 
in  the  provision  of  a  self -protecting  film  on  the 
surface  of  the  alloy  which  guards  the  alloy  from 
corrosion  in  sea  water  and  the  like.  This  film 
has  the  remarkable  capacity  of  cicatrizing.  That 
is.  if  the  film  is  fractured  or  broken,  this  frac- 
ture is  immediately  closed  up  or  "healed"  by  the 
automatic  formation  of  a  protective  scar. 

Ordinary  aluminium-magnesium  base  alloys 
heretofore  known  do  not  possess  this  remarkable 
property.  While  some  of  the  literature  has  given 
examples  of  aluminium-magnesium  base  alloys 
which  are  resistant  to  corrosion,  no  example  has 
been  disclosed  of  an  alloy  having  a  self-healing 
protective  film,  and  no  disclosure,  of  which  we 
are  aware,  has  in  any  way  taught  how  an  alloy 
having  such  a  remarkable  property  can  be  pro- 
ducer1 particularly  with  any  degree  of  assurance. 

Tile  invention  is  based  on  a  remarkable  dis- 
covery we  have  made  after  many  experiments 
a*-id  is  bared  on  a  new  principle. 

According  to  this  new  principle  and  discovery, 
aii  alloy  is  formed  of  aluminium  and  magnesium, 
and  by  utilizing  predetermined  proportions  of 
these  base  metals,  and  by  adding  one  or  more 
other  metals  which  meet  very  rigid  requirements 
as  to  amounts  and  properties,  there  is  automati- 
cally formed  on  the  surface  of  the  alloy  a  uni- 
form adherent,  leak-proof,  protective  film  which 
possesses  the  astounding  property  of  cicartrizing 
(forming-  a  scar,  healing,  closing  up)  immedi- 
ately after  fracture. 

It  is  consequently  the  principal  object  of  our 
invention  to  provide  such  an  alloy  and  a  method 
whereby  it  may  be  produced,  not  haphazardly 
and  perchance  occasionally,  but  every  time  the 
dictates  of  the  following  specification  are  fol- 
lowed. 

A  move  specific  object  of  the  invention  is  the 
provision  of  an  alloy  having  a  self-protective  and 
self-healing  film  and  having  a  finely  heteroge- 
neous, approximately  eutectic  structure  which, 
when  certain  requisites  of  the  invention  are  car- 


ried out,  results  in  the  formation  of  a  multitude 
of  galvanic  couples.  These  galvanic  couples,  be- 
ing finely  distributed,  assure  the  rapid  formation 
of  the  protective  film  in  the  presence  of  a  nor- 
5  maily  corrosive  agent  such  as  sea  water. 

As  already  indicated  the  results  desired  can 
only  be  obtained  by  rigidly  observing  certain 
requisites.  Particularly  these  requisites  will  now 
be  described. 

10  The  alloy  has  a  base  of  aluminium  and  mag- 
nesium. These  base  metals  should  be  employed 
only  in  an  extremely  pure  state.  Impurities 
should  be  avoided  and  in  any  case  should  be  less 
than  0.10%.   This  is  particularly  so  of  iron  and 

15  silicon  whose  presence  is  exceptionally  undesir- 
able and  even  fatal  to  the  results  desired. 

The  proportion  of  magnesium  can  be  chosen 
between  50%  and  99%.  It  has  been  found  that 
the  best  proportions  are  comprised  between  85% 

20  an  l  96%  preferably  90%. 

An  alloy  containing  only  aluminium  and  mag- 
nesium, even  with  the  proportions  given  above, 
will  not  give  the  results  of  the  present  invention. 
In  addition  to  these  metals,  in  the  proportions 

25  set  forth,  we  have  found  that  the  invention  can 
only  be  carried  out  by  carefully  selecting  and 
adding  an  additional  metal  or  metals  in  accord- 
ance with  specific  requirements. 

The  additional  metal  must  first  of  all  be  easily 

30  oxidizable. 

Secondly,  the  additional  metal  should  be  more 
precious  than  the  base  metals.  Any  other  metal 
not  responding  to  these  conditions  should  be  ex- 
c'uded  as  an  impurity  inconsistent  with  the  ob- 

35  ject  desired. 

The  oxidizing  property  of  the  addition  metal 
a~ts  primarily  in  the  electrolytic  formation  of 
.-  •  attackable  oxides  or  oxychlorides,  which  make 
up  thi  protective  self-healing  film.   This,  how- 

40  ovor,  is  only  produced  by  galvanic  couples  formed 
betv/een  the  addition  metal  and  the  base  metals 
and  in  which  the  ions  are  displaced  from  the  par- 
ticles of  the  addition  metal  by  the  base  metal. 
Hence,  the  requirement  that  the  addition  metal 

45  should  be  more  precious  than  the  base  metals 
aluminium  and  magnesium. 

When  mention  is  made  herein  of  metals  which 
are  more  precious  than  the  base  metals,  reference 
is  had  to  the  electromotive  series  which  lists  the 

50  metals  with  respect  to  their  axtivity,  that  is,  the 
ease  with  which  they  give  up  electrons.  In  gen- 
eral, as  is  well  known,  each  metal  displaces  the 
iors  of  those  which  follow  it  in  the  list. 

Another  requirement  of  the  addition  metal  is 

55  that  it  must  be  capable  of  forming  a  eutectic 
with  at  least  one  of  the  base  metals  and  should 
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be  present  in  an  amount  which  preferably  will 
approximate  the  amount  which  will  form  a 
eutectic  with  the  base  metals.  This  contributes 
to  assure  a  fine  distribution  of  the  metals  and 
gives  rise  to  a  great  number  of  elementary  piles  5 
between  which  electrolytic  action  is  exerted  to 
a  maximum  when  the  alloy  is  exposed  to  the 
action  of  a  corrosive  agent  such  as  salt  water. 

The  term  eutectic  is  a  definite  term  known  to 
those  skilled  in  metallurgy.  The  kinds  of  metals  1 n 
and  the  amounts  thereof  which  will  form  a 
eutectic  with  another  metal  can,  of  course,  be 
determined  from  phase  diagrams  in  the  technical 
literature. 

When  we  say  that  the  addition  metal  should  i~> 
be  capable  of  forming  a  eutectic  mixture  with 
at  least  one  of  the  basic  constituents  aluminium 
and  magnesium,  and  that  such  addition  metal 
should  be  present  in  an  amount  approximating 
the  amount  required  to  form  a  eutectic  mix-  20 
ture,  we  intend  to  cover  slight  variations.  We 
have  found  that  if  the  addition  metal  is  present 
in  amounts  within  —30  to  +30  of  the  eutectic 
amount  satisfactory  results  can  be  obtained. 

Any  metals  which  do  not  meet  these  require-  25 
ments  are  to  be  excluded,  and  insofar  as  this 
invention  is  concerned  such  other  metals  should 
be  regarded  as  impurities. 

While  there  are  several  metals  which  meet  the 
requirements  for  the  addition  metal  given  above  30 
and  which  can  be  used  in  accordance  with  the 
invent'on,  we  prefer  zirconium  as  the  addition 
metal;  but  other  addition  metal  or  metals  may 
be  added,  the  latter  being  taken,  for  instance, 
among  the  following:  antimony,  chromium,  35 
cobalt,  beryllium,  manganese,  titanium,  cadmium, 
nickel,  boron,  bismuth,  molybdenum. 

Insofar  as  zirconium  is  concerned,  this  should 
be  added  in  amounts  ranging  from  0.05  to  0.2%, 
preferably  0.18%,  to  obtain  the  best  results,  al-  40 
though  amounts  up  to  2%  may  be  used  with 
the  desired  results.  The  lower  and  upper  limits 
for  zirconium  are  respectively  0.01%  and  3%. 

As  specific  examples  of  the  invention,  a  satis- 
factory alloy  can  be  made  With:  45 
Magnesium,  more  than  50%. 
Zirconium,  0.2%. 
Aluminium,  the  remainder. 

Are  to  be  considered  as  preferred  alloys  the  _ 
following: 

Magnesium,  within  85%  to  96%. 
Zirconium,  up  to  2%,  preferably  0.2%. 
Aluminium,  the  remainder. 

As  for  other  addition  metals,  it  is  preferable,  55 
but  not  necessary,  to  add  them  in  proportions 
approximating  those  corresponding  to  the  eutectic 
points  formed  by  these  addition  metals  with  the 
base  metals.  These  proportions  are  well  known 
to  those  skilled  in  the  art,  and  as  has  been  indi-  go 
cated,  can  be  obtained  from  phase  diagrams  in 
the  technical  literature. 

For  example,  the  following  table  is  given  in 
which  the  amounts  of  the  addition  metals  are  the 
approximate  values  of  the  proportion  correspond-  (;r> 
ing  to  the  eutectic  of  the  binary  diagram  of  alu- 
minium and  the  addition  metals : 

Per  cent 

Antimony  1.1 

Chromium   0.40-0.77  70 

Cobalt  1 

Beryllium  0.90 

Manganese   1.95 

Titanium  0.15 

Cadmium  5  75 


As  an  example,  we  may  have  an  alloy  meeting 
the  requirements  of  the  invention  and  which 

consists  of : 

Magnesium,  85%  to  96%. 
Zirconium,  0.02%  to  2%  preferably  0.2%. 
Titanium,  1%. 
Aluminium,  the  remainder. 
A  preferred  example  using  titanium  is  as  fol- 
lows: 

Magnesium,  85%  to  96%. 
Zirconium,  0.02%  to  2%. 
Titanium,  0.2%. 
Aluminium,  the  remainder. 
Another  example  is  as  follows: 
Magnesium,  85%  to  96%. 
Zirconium,  0.08%  to  0.11%. 
Titanium,  0.08%. 
Aluminium,  the  remainder. 

Alloys  of  the  compositions  just  recited  showed 
very  good  results  when  subjected  to  the  action 
of  a  corrosive  agent. 

In  all  instances  the  surface  of  the  alloy  at  the 
end  of  the  period  was  covered  with  protective 
film.  It  was  found  that  the  protective  self-heal- 
ing film  formed  more  rapidly  where  the  immer- 
sion was  continuous. 

Mechanical  properties  of  the  alloy  were  found 
to  be  particularly  good  when  the  alloy  is  rolled. 
A  breaking  strength  of  45  kg.  and  an  elongation 
of  the  order  17%  were  obtained. 

The  titanium  may  be  replaced  by  other  metals 
provided  the  conditions  referred  to  above  are  car- 
ried out.  The  following  metals,  for  example,  may 
be  used  if  proportions  preferably  approximate 
the  eutectic  proportions,  as  indicated  below,  are 
observed: 

Per  cent 

Cr  <1 

Be   <2 

Mn  <3 

Co   <2 

Sb  <5 

Ni  <5 

Cd  <5 

Use  may  also  be  made  of  the  following  as  the 
fourth  metal,  in  proportions  preferably  less  than 
1%: 

Boron 
Bismuth 
Molybdenum 

We  have  found  that  alloys  produced  according 
to  the  invention  may  be  further  improved  by 
heat  treatment,  notably  tempering.  This  heat 
treatment  is  designed  also  to  improve  the  fineness 
of  precipitation  of  the  crystals  formed  by  the 
addition  metals  as  well  as  the  so  called  "beta" 
crystals  p  (AbMg2) . 

The  temperature  and  duration  of  the  heat 
treatment  depend  both  on  the  percentage  of  ad- 
ditions and  the  magnesium  content  of  the  alloy. 

Tlie  tempering  is  not  carried  to  as  great  a 
degree  when  the  alloy  has  a  high  magnesium 
content,  but,  in  each  case,  the  duration  and  tem- 
perature thereof  have  an  optimum  value.  It 
is  particularly  important  that  the  duration  and 
temperature  should  not  be  carried  to  coalescence 
of  the  precipitated  granules. 

In  the  case  of  an  alloy  to  be  rolled,  the  rolling 
operation  is  preferably  carried  out  after  anneal- 
ing at  a  temperature  ranging  from  410  to  480° 
C.  and  cooling. 

The  heat  treatment  for  giving  resistance  to 
corrosion  is  then  carried  out  at  a  temperature 
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ranging  from  245  to  320°  C,  preferably  close  to 
this  last  mentioned  value.  If  it  is  advisable  to 
effect  a  supplementary  rolling  operation,  a  new 
treatment  is  carried  out  at  a  temperature  of  400° 
or  more.  In  a  general  manner,  for  the  alloys  with 
which  the  invention  is  concerned  the  temper- 
ing should  be  used  if  the  ingot  or  rolled  plates 
have  been  very  rapidly  cooled.  The  desired  struc- 
ture of  the  alloy  may  also  be  obtained  directly  by 


suitable  slow  cooling  of  the  ingot  or  of  the  sheets 
during  the  rolling,  for  example,  by  stopping  for 
about  fifteen  minutes  starting  from  a  temperature 
generally  above  300°  C,  in  which  the  granules 
can  precipitate. 
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If  the  p,  v  diagram  (Figure  1)  of  a  thermal 
pump  for  non-condensing  fluid  is  considered,  it 
will  be  seen  that  the  major  part  of  the  work 
brought  into  play  is  neither  the  one  of  compres- 
sion represented  by  the  mixtilinear  triangle 
ABB',  nor  the  one  of  expansion  B1A1B1',  but  the 
one  of  expulsion  at  high  pressure  DC1B1B1'  (it 
is  assumed  on  the  diagram  that  pressure  which 
is  to  be  considered  as  ambient  is  the  low  pres- 
sure of  the  cylinder  under  consideration). 

It  is  possible  to  establish  a  diagram  in  a  dif- 
ferent way  by  plotting  as  crdinates  the  total 
forces  F  developed  on  the  pistons  and  as  abscissae 
the  corresponding  strokes  s  of  the  said  pistons; 
on  Figure  2,  which  represents  such  a  diagram, 
it  has  been  assumed  that  although  the  stroke  is 
the  same  for  both  the  compression  and  the  driv- 
ing pistons,  the  cross-section  of  the  latter  is  in- 
ferior to  that  of  the  former  by  the  amount  (7 
to  15%  according  to  the  case)  necessary  in  or- 
der to  consider  the  cooling  which  takes  place 
between  the  end  of  compression  and  the  begin- 
ning of  the  corresponding  expansion,  as  well  as 
the  correlative  heating  which  takes  place  between 
the  end  of  the  expansion  and  the  beginning  of  25 
the  compression.  The  same  reference  letters 
have  been  used  in  this  diagram  as  in  the  first 
one  for  denoting  the  corresponding  points  (on  the 
first  diagram  C  and  Ci  are  in  coincidence,  where- 
as on  the  second  it  is  B'  and  Bi'  which  are  in 
coincidence)  and  it  will  be  seen  that  the  same 
result  is  obtained. 

In  pumps  of  the  usual  type  the  compression 
work  with  transfusion  ABCD  is  entirely  supplied 
by  the  machine,  and  the  expansion  work  with 
transfusion  DCiBiA  is  entirely  received;  the  fric- 
tion losses  in  the  guiding  members  of  the  pistons 
as  well  as  the  lateral  friction  of  the  latter  be- 
ing proportional  to  the  sum  of  the  absolute 
values  of  this  work,  whereas  the  work  to  be  sup- 
plied per  cycle  is  equal  only  to  their  difference. 

The  more  one  attempts  to  obtain  a  higher 
thermal  efficiency  by  reducing  the  amount  of 
cooling  or  heating  mentioned  above  (by  actually 
reducing  the  temperature  difference) ,  the  more 
the  above  inconvenience  is  exaggerated.  This 
fact  may  be  considered  to  be  the  fundamental 
cause  of  the  difficulty  encountered  with  in  the 
design  of  thermal  pumns  for  non-condensing 
fluids,  and  the  mathematical  analysis  shows  that 
a  useful  thermal  efficiency  may  be  obtained  from 
such  a  machine  only  under  the  condition  that 
the  mechanical  efficiency  is  kept  extremely  high. 

The  present  invention  aims  to  eliminate  the 
above  inconvenience.   It  comprises  an  improved  55 
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process  for  the  production  of  heat  or  cold  by 
means  of  a  thermal  pump  which  is  characterized 
in  that  the  compression  and  the  expansion  are  lo- 
calized on  one  stroke  and  the  corresponding 
transfusion  work  in  the  inverse  stroke.  The 
present  invention  also  comprises  a  thermal  pump 
for  the  working  of  the  said  process,  character- 
ized in  that  the  compression  and  the  expansion 
operations  of  the  evolutive  fluids  are  localized 
on  one  stroke,  whereas  the  corresponding  trans- 
fusion work  is  localized  on  the  inverse  stroke. 

The  accompanying  drawings  show,  by  way  of 
example,  one  embodiment  of  the  thermal  pump 
which  the  invention  comprises,  illustrating  one 
way  of  working  of  the  process. 

Figures  1  and  2  are  the  two  diagrams  which 
have  been  discussed  in  the  introduction. 

Figure  3  schematically  illustrates  how  things 
happen  in  the  case  of  a  thermal  pump  of  known 
type,  this  in  order  to  clearly  demonstrate  the 
progress  achieved  by  the  present  invention. 

Figures  3a  and  3b  are  two  diagrams  relating 
to  the  operation  of  the  thermal  pump  as  per  Fig- 
ure 3. 

Figure  4  is  a  diagram  referring  also  to  the  case 
of  Figure  3. 

Figure  5  schematically  illustrates  one  portion 
of  the  constructional  form  of  the  thermal  pump 
according  to  the  invention,  which  will  be  de- 
scribed below. 

Figures  5a  and  5b  are  two  diagrams  referring 
to  the  thermal  pump  as  per  Figure  5. 

Figure  6  is  another  diagram  referring  to  Fig- 
ure 5,  and 

Figure  7  schematically  illustrates  the  whole  ar- 
rangement of  compression  and  driving  cylinders 
and  pistons  included  in  this  embodiment. 

In  Figure  3,  a  driving  piston  I  is  illustrated 
to  move  in  a  cylinder  2  and  a  compression  piston 
3  to  move  in  a  cylinder  4,  the  latter  being  ar- 
ranged in  alignment  with  the  cylinder  2.  Both  of 
the  pistons  under  consideration  are  each  con- 
nected by  means  of  a  rod  5  and  6  respectively 
to  a  pin  7  of  a  crank-arm  8  carried  by  a  shaft 
S  which  is  driven  in  the  direction  indicated  by 
the  arrow  10  by  a  motor,  which  is  not  shown  in 
the  drawing.  The  F,  s  diagram  corresponding 
to  the  driving  piston  3  is  shown  on  Figure  3a, 
whereas  Figure  3b  shows  the  F,  s  diagram  cor- 
responding to  the  compression  piston  I.  The 
same  reference  letters  as  in  Figure  2  have  been 
used  in  both  these  figures  for  the  corresponding 
points. 

In  order  to  obtain  a  representation  of  the  forces 
acting  on  the  articulated  system  of  the  driving 
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mechanism,  particularly  in  point  7,  it  is  suitable 
to  plot  the  positive  diagram  as  per  Figure  3b 
against  the  negative  diagram  as  per  Figure  3a, 
as  this  has  been  indicated  in  dash-dotted  lines, 
and  to  establish  for  every  value  of  abscissae  the 
algebraic  sum  of  the  ordinates.  In  fact,  the 
ordinates  of  the  diagram  of  Figure  3a  represent 
forces  acting  on  the  piston  3  in  the  right  hand 
side  direction,  whereas  the  ordinates  of  the  dia- 
gram of  Figure  3b  represent  forces  acting  on  the 
piston  I  in  the  left  hand  side  direction.  The  dia- 
gram of  Figure  4  represents  the  resultant  forces 
acting  on  the  articulated  system,  and  this  in 
function  of  the  stroke  of  the  pistons.  The  posi- 
tive ordinates  indicated  by  Fd  represent  forces 
acting  in  the  right  hand  side  direction,  and  the 
negative  ordinates  indicated  by  Fg  represent 
forces  acting  in  the  left  hand  side  direction.  It 
will  be  seen  in  Figure  4  that  the  positive  and 
negative  forces  acting  on  the  pistons  counter- 
balance each  other  during  a  short  period  of  the 
stroke  only. 

In  the  example  of  the  constructional  form  of 
the  thermal  pump  according  to  the  invention, 
which  is  going  to  be  described  below,  a  pressure 
ratio  or  two  has  been  assumed,  which  represents 
an  average  value  and  which  corresponds  to  a 
volumetric  ratio  of  about  0.6.  It  is  understood, 
that  these  values  have  been  chosen  by  way  of 
examples  and  do  in  no  way  limit  the  scope  of 
the  invention. 

Figure  7  shows  the  whole  of  two  trains  of  three 
pistons  each  arranged  symmetrically  with  respect 
to  a  central  driving  crankshaft. 

The  following  description  mentions  the  left 
side  of  the  figure  only,  as  the  functioning  of  the 
right  side  is  the  same  and  homologous  parts  bear 
corresponding  reference  numbers.  It  will  also 
be  possible  to  follow  the  description  of  the  left 
train  of  the  constructional  form  of  the  pump  as 
per  Figure  7  by  using  the  Figure  5.  This  train 
embodies  the  pistons  II,  12a,  12b  and  13  mounted 
on  the  same  rod.  The  piston  I2a,  12b  is,  in  fact, 
the  equivalent  of  two  pistons  rendered  integral, 
as  both  of  its  faces  are  active,  as  will  be  seen 
below.  The  pistons  1 1  and  1 2a  form  the  bound- 
aries of  two  spaces  14,  15  separated  by  a  fixed 
partition  IG,  whereas  the  pistons  12b  and  13  form 
the  boundaries  of  two  other  spaces  17,  18  sep- 
arated by  a  fixed  partition  19. 

A  space  20,  located  at  the  outside  extremity  of 
the  machine,  is  in  communication  with  the  low 
pressure  pipe  of  the  thermal  pump;  in  the  centre 
a  chamber  21,  forming  a  case,  which  may  ad- 
vantageously be  connected  with  the  low  pressure 
pipe,  contains  the  crank  22  (Figure  7)  carried 
and  driven  by  the  shaft  23  and  carrying  on  its 
pin  24  a  ball,  roller  or  needle  bearing  which  rolls 
in  a  transversal  slot  limited  by  two  surfaces  25, 
25'  integral  with  the  crosshead  formed  by  the  two 
homologous  pistons  II,  II'  and  guided  inside  the 
cylindrical  case  26  (which  may  also  be  rectangu- 
lar) by  the  bearings  27,  27'. 

As  the  volumetric  ratio  in  the  present  example 
has  been  chosen  to  be  0.6,  the  faces  of  the  pis- 
tons I2a,  12b  possess  each  an  active  surface 
amounting  to  0.6  of  that  of  the  opposed  pistons 
II  and  13  respectively.  As  the  active  section  of 
piston  I !  (which,  as  will  be  seen  below,  is  a  driv- 
ing piston),  has  to  be  inferior  to  that  of  piston 
13  (which  will  be  seen  below,  is  a  compression 
piston),  the  difference  in  surface  necessary  to 
take  into  account  the  temperature  difference  of 
the  fluid  in  contact  with  the  two  pistons  is  ob- 
tained by  giving  to  the  portion  28  of  the  rod  con- 


necting the  pistons  I2a  and  II  a  greater  diam- 
eter than  to  the  portion  28a  of  this  rod  connect- 
ing the  pistons  12b  and  13.  If  for  constructional 
reasons  the  two  pistons  1 1  and  1 3  should  be  of 

5  the  same  diameter,  the  ratios  would  no  more  be 
respected,  but  this  could  be  remedied  by  suitably 
altering  the  dead  spaces  at  the  end  of  the  stroke. 

The  portion  28a  of  the  rod  connecting  the  pis- 
tons 12b  and  13,  which  is  never  stressed  other- 

10  wise  than  in  traction,  may  be  of  a  smaller  diam- 
eter without  risks  of  buckling  failure.  The  func- 
tioning of  the  portion  of  the  thermal  pump  illus- 
trated in  Figure  5  is  the  following: 

The  pistons  being  in  the  middle  of  their  stroke 

15  as  shown  in  the  drawing  and  the  crank  22  ro- 
tating anticlockwise,  the  pistons  shown  in  Figure 
5  are  moving  towards  the  left.  At  this  moment, 
a  valve  29  permitting  to  establish  the  communi- 
cation between  the  driving  cylinders  14  and  15,  is 

20  shut  and  interrupts  this  communication.  The 
driving  piston  1 1  which  is  moving  in  the  space 
14,  expels  at  low  pressure  through  a  valve  30, 
whereas  the  driving  cylinder  15  is  charged  with 
high  pressure  gas  through  a  valve  31.  Mean- 

2.5  while  a  connection  valve  32,  provided  for  estab- 
lishing communication  between  the  compression 
cylinders  17  and  18,  is  shut  and  the  compression 
cylinder  17  is  being  emptied  into  the  high  pres- 
sure pipe  of  the  thermal  pump  through  a  valve 

30  33,  whereas  the  compression  cylinder  18  is  being 
filled  with  low-pressure  gas  through  automatic 
valves  34  carried  by  the  piston  13.  When  the 
train  of  pistons  II,  I2a,  12b  and  13  reaches  the 
end  of  the  stroke  and  moves  back  towards  the 

35  right,  the  valves  30,  31  and  33  are  shut  and  the 
flap-valve  34  shuts  automatically.  During  this 
stroke,  carried  out  in  the  inverse  direction  to  the 
preceding,  the  valves  29  and  32  are  open  and 
establish  a  connection  between  the  driving  cylin- 

40  ders  14  and  15  and  the  compression  cylinders 
17  and  18  respectively;  thus  the  gas  is  com- 
pressed at  the  left  (Figure  5)  in  the  whole  space 
formed  by  the  cylinders  17  and  18,  whereas  it 
simultaneously   expands   in   the   whole  space 

45  formed  by  the  two  cylinders  14  and  15. 

In  order  to  properly  understand  the  function- 
ing of  the  apparatus,  it  is  necessary  to  refer  to 
the  diagrams  in  Figures  5a  and  5b.  In  these  dia- 
grams the  positive  ordinates  Fd  represent  forces 

50  acting  on  the  pistons  in  the  right  hand  side  di- 
rection and  the  negative  ordinates  Fg  represent 
forces  acting  on  the  pistons  in  the  left  hand  side 
direction,  whereas  the  abscissae  represent  the 
piston  strokes.    The  points  of  the  diagrams  cor- 

5.->  responding  to  the  position  of  the  active  surface 
of  each  piston  situated  exactly  above  these  points 
are  shown  by  small  black  circles  under  the  as- 
sumption that  the  pistons  are  moving  towards 
the  left.    The  points  on  the  same  diagrams  cor- 

60  responding  to  the  same  position  of  the  active  sur- 
face of  each  piston,  under  the  assumption  that 
the  pistons  are  moving  towards  the  right,  are 
shown  by  small  white  circles.  The  arrangement 
adopted  in  the  diagram  of  Figures  5a  and  5b  re- 

6g  suits  in  that  they  represent  work  diagrams  de- 
scribed in  the  usual  direction  (clockwise  for  a 
positive  work  and  anticlockwise  for  a  negative 
work).  The  letters  M  indicate  a  driving  cycle, 
i.  e.  positive  work,  and  the  letters  N  indicate  a 

70  compression  cycle,  i.  e.  negative  work.  The  let- 
ters M  and  N  are  indexed  with  the  corresponding 
piston  numbers. 

In  examining  these  diagrams,  it  will  be  seen 
that  when  the  pistons  are  moving  towards  the 

75  left,  the  cylinder  15,  which  is  being  charged  at 
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high  pressure,  develops  a  force  OG  acting  towards 
the  left  on  the  piston  12a  and  producing  positive 
work  shown  by  a  shaded  rectangle.  Simultane- 
ously the  cylinder  17,  which  is  being  discharged 
at  high  pressure  develops  a  force  OH  acting 
towards  the  left  on  the  piston  12b  and  producing 
negative  work  shown  by  a  rectangular  shaded 
surface. 

The  active  surface  of  the  piston  I2a  being 
smaller  than  the  one  of  piston  12b  these  two 
forces  and  their  respective  work  are  not  can- 
celing each  other;  their  algebraic  sum  is  repre- 
sented by  OK  on  Figure  6.  The  small  negative 
work  done  by  this  force  equal  to  the  arithmetic 
difference  of  the  amounts  of  work  corresponding 
to  the  transfusion  work  (large  rectangle  in  Fig- 
ures 1  and  2)  is  represented  by  the  small  shaded 
rectangle  in  Figure  6.  Thus,  it  will  be  seen  that 
the  force  transmitted  to  the  driving  pistons  dur- 
ing their  motion  towards  the  left  is  far  from 
being  the  sum  of  the  forces  acting  on  the  pis- 
tons during  the  transfusion,  and  is  equal  to  their 
difference;  the  correlative  losses  in  the  mecha- 
nism will  therefore  be  proportional  to  this  dif- 
ference and  not  to  this  sum. 

As  it  was  stated  that  the  difference  of  the 
cross-sections  in  the  present  case  amounts  to 
some  7  to  15%,  it  will  be  seen  that  this  arrange- 
ment reduces  the  stresses  corresponding  to  the 
transfusion,  which  represent  the  major  part  of 
the  work  brought  into  play,  by  some  95%  as 
compared  with  a  machine  of  known  type.  With- 
out pretending  that  the  losses  would  actually 
be  reduced  to  such  an  amount,  it  may  be  as- 
sumed that  the  reduction  will  be  up  to  about 
90%,  which  is  already  a  satisfactory  achieve- 
ment, this  work  representing  as  stated  the  major 
part  of  the  total  work  brought  into  play  (gen- 
erally almost  %  of  the  total  work) . 

In  the  example  shown,  it  has  been  assumed 
that  during  the  motion  towards  the  left  of  the 
pistons  shown  in  Figure  5,  the  low  pressure  exists 
on  both  sides  of  the  pistons  1 1  and  13  and  that, 
therefore,  the  resulting  force  exerted  on  them 
by  the  fluid  is  nil,  what  explains  that  the  point 
on  the  diagrams  Figures  5a  and  5b  corresponding 
to  the  position  of  these  pistons  is  on  the  axis 
of  abscissae.  When  the  train  of  pistons  accord- 
ing to  Figure  5  returns  towards  the  right,  the 
gas  contained  in  both  cylinders  17  and  18,  which 
are  in  communication,  is  being  compressed  while 
exerting  on  the  piston  1 3  a  force  directed  towards 
the  left  and  which  is  gradually  increasing  as  per 
curve  KL,  i.  e.  absorbing  the  work  KLO.  During 
the  same  piston  stroke,  the  gas  exerts  on  the 
piston  12b  a  force  directed  towards  the  right 
and  which  is  gradually  increasing  as  per  curve 
OP,  i.  e.  developing  a  positive  work  OPQ.  During 
the  motion  of  the  pistons  towards  the  right  the 
gas  contained  in  the  cylinders  14  and  15,  which 
are  then  in  communication  as  already  seen,  ex- 
pands while  exerting  on  the  piston  1 1  a  force 
directed  towards  the  right  and  which  is  grad- 
ually decreasing  as  per  curve  RS,  i.  e.  producing 
a  positive  work  ORS.  In  expanding,  the  gas 
contained  in  the  cylinder  15  exerts  on  the  piston 
I2a  a  force  directed  towards  the  left  and  which 
is  gradually  decreasing  as  per  curve  TO,  i.  e. 
producing  negative  work  TOU. 

In  Figure  6,  the  curves  KL  and  OP  are  shown 
opposite  each  other  and  the  dotted  line  V  indi- 
cates the  algebraic  sum  of  their  ordinates,  i.  e. 
the  algebraic  sum  of  the  forces  acting  on  the 
pistons  12b  and  13  during  the  stroke  towards  the 
right.   In  Figure  6,  the  curves  RS  and  TO  have 


also  been  shown  opposite  each  other,  as  well  as 
the  algebraic  sum  of  their  ordinates  represented 
by  the  dotted  curve  W.  Therefore,  this  curve 
W  represents  algebraic  sum  of  the  forces  exerted 

5  by  the  gas  on  the  pistons  1 1  and  1 2a  during  the 
movement  of  these  pistons  towards  the  right. 

Finally  the  curve  representing  the  algebraic 
sum  of  the  ordinates  of  the  curves  V  and  V/  is 
shown  by  X  in  Figure  6,  i.  e.  the  resultant  of 

10  the  forces  exerted  by  the  gas  on  the  pistons  II, 
12a,  12b  and  13  during  the  stroke  of  these  pistons 
towards  the  right.  It  will  be  seen  that  this  re- 
sultant force  performs  a  small  positive  work, 
which  is  represented  by  a  shaded  curvilinear  tri- 

15  angle  above  the  axis  of  abscissae,  and  a  small 
negative  work  represented  by  a  shaded  curvilin- 
ear triangle  below  the  axis  of  abscissae.  In  this 
case  there  is  no  compensation,  but  it  will  be  seen 
on  the  diagram  that  the  sum  of  the  absolute 

20  values  of  such  work  represented  by  the  shaded 
triangles  (to  which  the  losses  are  proportional) 
is  small  as  compared  with  any  one  of  the  shaded 
surfaces  shown  in  Figures  5a  and  5b,  so  that  a 
very  important  reduction  of  the  losses  is  ob- 

25  tained  during  the  stroke  towards  the  right. 

The  functioning  of  the  parts  shown  on  the 
right  hand  side  of  the  Figure  7  will  now  be  easily 
understood;  it  is  similar  to  that  of  the  parts  on 
the  left  hand  side,  apart  a  question  of  symmetry. 

"50     Although  the  apparatus  will  work  with  one  side 
in  action  only,  a  better  balance  (from  the  point 
of  view  of  forces)  will  be  obtained  if  it  is  double- 
sided,  such  as  schematically  shown  in  Figure  7. 
If  it  is  desired  to  balance  the  inertia,  two  groups 

;!">  of  pumps  may  be  arranged  in  tandem  and  pro- 
vided with  inverse  movements,  or  side  by  side, 
near  enough,  so  as  the  moments  developed  will 
be  small. 

Still  in  a  more  simple  way  the  two  halves  of  the 
'°  mechanism  shown  in  Figure  7  may  be  actuated 
in  opposite  directions  by  driving  them  separately 
by  two  crank-arms  set  at  180°;  the  two  possible 
solutions  are  then: 

(a)  each  of  the  two  groups  are  arranged  as  in 
Figure  7,  only  the  simultaneity  of  the  phases  is 
changed  as  it  will  easily  be  understood.  The  four 
transfusions  then  take  place  simultaneously  with 
the  production  of  a  small  total  moment,  but  the 
two  phases  compression-expansion  are  also  si- 
s'. >  multaneous  with  superposition  of  their  negative 
and  positive  work,  which  increases  the  maximum 
efforts  acting  on  the  machine; 

(&)  one  of  the  two  groups  is  inverted;  in  this 
case  a  proper  equilibrium  of  forces  due  to  pres- 
.  >  sures  as  well  as  due  to  inertia  is  obtained. 

It  would  also  be  possible  in  an  alternative  to 
provide  that  the  two  pistons  I2a  and  12b,  instead 
of  being  integral,  are  connected  both  to  a  crank 
pin,  each  through  a  connecting  rod.  In  this  case, 
CO  the  apparatus  could  possess  two  compression  and 
two  driving  pistons  only. 

If  it  is  desirable  to  alter  the  compression  ratio, 
it  is  possible  to  simultaneously  alter  in  the  in- 
verse directions  the  dead  compression  and  ex- 
•  5  pansion  spaces  by  shifting  longitudinally  each 
of  the  cylinder  groups  in  the  direction  required  in 
order  to  produce  the  same  respective  variations  in 
each  group;  this  may  be  accomplished,  for  ex- 
ample, by  means  of  a  screw,  rack  or  link  mecha- 
:  i  nism,  preferably  irreversible.    As  the  pressure 
ratio  would  then  be  different  from  the  one  for 
which  the  apparatus  has  been  designed,  it  would 
be  necessary  to  use  under-  and  overpressure 
safety  valves,  of  the  type  described  in  Swiss  Pat- 
75  ent  No.  61409,  and  this  at  least  for  the  driving 
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cylinders.  Such  valves  should  be  fitted  to  the 
compression  cylinders  if  they  possess  mechani- 
cally-operated valves.  On  the  driving  cylinders, 
it  is  advantageous  to  locate  such  safety  valves  on 
the  partition  1 6  and  on  the  piston  1 1 ,  these  valves 
being  identical  with  the  automatic  valves  being  in 
the  homologous  position  on  the  compression  side. 
For  example,  the  fingered  valve  described  in  the 
Swiss  Patent  No.  61,409  may  be  used. 

The  part  32,  which  has  been  indicated  to  be  a 
valve,  may  be  replaced  by  an  automatic  annular 
flap-valve  fitted  to  the  partition  1 9 ;  the  same  re- 
fers to  33.   The  flap-valves  thus  substituted  may 


be  of  any  type,  the  one  in  partition  19  may,  for 
example,  be  of  the  fingered  shape  as  described  in 
the  patent  mentioned  above,  the  flap-valve  34 
being,  for  example,  constituted  by  a  narrow  and 

5  long  swinging  blade  covering  a  slot  extended  at 
right  angles  to  the  plane  of  Figure  3. 

In  order  to  economize  power,  the  mechanically- 
operated  valves  will  be  preferably  of  the  type  de- 
scribed in  Swiss  Patent  No.  61409  driven  by  a  cam 

10  mechanism  having  two  races  with  double  rollers 
and  a  recovery  of  kinetic  energy. 
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The  present  invention  relates  to  gear  pumps 
and  more  particularly  to  such  gear  pumps  as  are 
used  industrially  for  displacing  viscous  fluids,  for 
example  fluids  of  this  category  employed  for 
spinning  artificial  textile  filaments  and  threads, 
and  as  are  generally  interposed  between  a  master 
pressure  pump  and  the  spinning  dies,  the  chief 
function  of  such  gear  pumps  being  to  regulate  the 
rate  of  delivery  of  the  fluid. 

An  object  of  the  invention  is  to  provide  for  the 
aforesaid  and  like  uses  a  gear  pump  having  such 
an  improved  construction  as  to  fulfil  practical 
requirements  under  better  conditions  than  similar 
pumps  as  used  heretofore. 

Another  object  of  the  invention  is  to  provide  an 
improved  gear  pump  the  structure  of  which  is  so 
devised  as  to  cause  the  whole  of  the  fluid  flowing 
therethrough  to  perform  during  operation  lubri- 
cation of  at  least  some  of  the  revoluble  members 
of  the  pump  and  particularly  of  the  gear  shafts. 

Another  object  of  the  invention  is  to  provide  a 
gear  pump  having  such  an  improved  structure  as 
to  damp  away  the  fluid  pulsations,  thereby  en- 
hancing the  steadiness  in  the  rate  of  flow  of  the 
liquid  and  ensuring  better  spinning  conditions 
when  said  liquid  is  used  for  the  production  of  ar- 
tificial textile  filaments  or  threads. 

A  further  object  of  the  invention  is  to  provide 
a  gear  pump  of  such  improved  construction  as  to 
enable  the  fluid  to  circulate  therethrough  directly 
without  being  hindered  or  throttled  and  without 
any  whirling  or  stopping  effect,  thereby  avoiding 
such  sedimentations  as  might  otherwise  clog  up 
the  circuit  or  interfere  with  proper  spinning  con- 
ditions. 

A  still  further  object  of  the  invention  is  to  pro- 
vide an  improved  gear  pump  of  simple  and  rugged 
construction  particularly  well  suited  for  the  han- 
dling of  viscous  liquids  used  in  the  production  of 
artificial  textile  filaments  and  threads  and  com- 
prising self-contained  means  ensuring  automatic 
flushing  lubrication  by  the  liquid  itself  and  at  the 
same  time  great  regularity  of  flow. 

With  these  and  such  other  objects  in  view  as 
will  incidentally  appear  hereinafter,  the  inven- 
tion comprises  the  novel  construction,  combina- 
tion and  arrangement  of  parts  that  will  now  be 
described  with  reference  to  the  accompanying 
diagrammatic  drawing  exemplifying  the  same  and 
forming  a  part  of  the  present  disclosure. 

In  the  drawing: 

Figure  1  is  a  vertical  sectional  view  showing  in 
its  entirety  an  improved  gear  pump  according  to 
the  invention  comprising  a  body  plate  having  re- 
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cesses  for  the  gears  and  side  plates  delineating 
and  closing  the  pump  body. 

Figures  2  and  3  are  elevational  views  showing 
the  side  plates. 

Figure  4  is  a  side  view  showing  the  body  plate 
separately. 

Figure  5  is  a  diagrammatic  elevational  view 
showing  the  body  plate,  the  other  parts  being 
omitted. 

Figure  6  is  a  sectional  view  along  the  line  X — X 
of  Fig.  5. 

Figure  7  is  a  sectional  view  of  a  modification  of 
a  detail  of  the  pump. 

Like  reference  characters  designate  like  parts 
throughout  the  several  views. 

The  constructional  form  of  the  invention  illus- 
trated in  the  drawing  is  a  gear  pump  specially 
adapted  for  the  handling  of  viscous  liquids 
adapted  to  be  spun  into  filaments  or  threads  such 
for  example  as  viscose,  acetate,  cupro-textile,  ar- 
tificial wool  or  the  like. 

Advantageously  the  pump  body  comprises  a 
middle  or  body  plate  I  formed  with  a  pair  of  cir- 
cular recesses  2  in  which  the  gears  3  are  snugly 
received.  The  middle  plate  I  is  closed  and  de- 
lineated side  wise  by  a  pair  of  side  plates  4,  5 
through  which  are  revolubly  engaged  the  pins  6, 
6i  carrying  the  respective  gears  3. 

The  side  plates  4,  5  are  hollowed  to  provide  the 
suction  duct  8  and  the  delivery  duct  9  of  the  pump. 
The  ducts  8,  9  preferably  have  their  axes  at  right 
angles  to  the  gear-carrying  pins  and  have  open- 
ings a,  b,  c,  d  which  communicate  with  the  holes 
in  the  side  plates  4,  5  through  which  the  pins  6, 
6i  are  journalled. 

Communication  between  the  suction  duct  8  and 
the  suction  chamber  18  of  the  pump  takes  place 
through  a  duct  10,  a  chamber  II  and  a  further 
duct  12.  Likewise,  communication  between  the 
delivery  chamber  1 9  of  the  pump  and  the  delivery 
duct  9  takes  place  through  ducts  13,  14  and  15. 

The  chamber  1 1  is  preferably  formed  in  a  sepa- 
rate front  bracket  17,  while  the  duct  14  is  formed 
in  a  rear  plate  16,  said  bracket  and  plate  being 
bolted  or  otherwise  fixedly  secured  to  the  side 
plates  4,  5  and  pump  middle  plate  I. 

As  shown  in  Figs.  1  and  2,  there  is  advanta- 
geously interposed  on  the  delivery  duct  9  inter- 
mediate the  holes  for  the  pins  6,  6i  a  ring  or 
washer  20  having  an  annular  groove  21  com- 
municating with  said  duct  9.  The  ring  or  washer 
20  may  be  axially  bored  to  provide  the  duct  13 
which  communicates  with  the  delivery  chamber 
19  of  the  pump  and  also  with  the  duct  14. 

The  path  of  the  liquid  through  the  apparatus 
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shown  in  the  drawing  is  as  shown  by  the  arrows 
and  may  be  described  as  follows: 

The  liquid  sucked  in  by  the  pump  enters  the 
apparatus  through  the  inlet  aperture  22  and 
flows  through  the  duct  0,  then  successively  con- 
tacts or  "licks"  the  front  ends  of  the  pins  6,  6i 
where  they  are  journalled  in  the  side  plate  4. 
Thereafter  the  liquid  enters  the  annular  chamber 
1 1  through  the  duct  1 0  and  penetrates  into  the 
suction  chamber  1 8  of  the  pump  through  the  duct 
12.  The  liquid  forced  out  of  the  delivery  cham- 
ber 19  enters  the  duct  14  through  the  duct  13 
bored  in  the  ring  20  and  then  penetrates  into  the 
duct  9  through  the  duct  15.  After  contacting 
and  flushing  the  part  of  the  pin  6i  journalled  in 
the  side  plate  5  and  flowing  through  the  groove 
21  in  the  ring  20  (see  Fig.  2)  the  liquid  contacts 
or  "licks"  the  part  of  the  pin  6  journalled  in  the 
side  plate  5  and  is  discharged  through  the  outlet 
aperture  23. 

It  will  be  seen  that  the  whole  of  the  liquid  moved 
by  the  pump  can  thus  contact  or  flush  both  ends 
of  the  gear-carrying  pins  6,  6i  where  they  are 
journalled  in  the  side  plates  4,  5. 

The  circulatory  circuit  which  has  just  been  de- 
scribed presents  amongst  others  the  advantage  of 
providing  a  through  passage  devoid  of  any  throt- 
tling point  and  of  giving  rise  to  no  whirling  or 
stopping  point  where  otherwise  the  liquid  might 
settle  down  and  build  sediments  which  might 
choke  proper  flow  and  hinder  suitable  spinning 
operation. 

Alternatively,  the  following  constructional  ar- 
rangements may  be  adopted: 

The  gears  3  may  be  so  mounted  or  splined  upon 
their  operating  pins  G,  6i  as  to  "float"  upon  them, 
the  driving  feathers  25  housed  in  said  pins  co- 
acting  with  grooves  26  formed  in  the  bore  of  said 
gears  3  so  that  no  axial  thrust  can  be  transmitted 
to  these  gears. 

In  order  to  provide  for  the  required  degree  cf 
liquid  tightness  on  that  side  where  the  pin  6i 
is  driven  by  the  outer  control  shaft  27,  elastic 
gasket  28  is  provided  so  as  to  seal  the  chamber 
!  1  on  the  front  side.  As  shown  in  Fig.  1,  said 
gasket  comprises  a  U-shaped  annulus  and  may 
be  made  for  example  of  synthetic  rubber. 

Furthermore,  owing  to  the  fact  that  it  con- 
tacts with  the  pumped  fluid,  said  elastic  gasket 
has  the  supplementary  effect  to  damping  the 
pulsations  and  to  avoiding  the  irregularities  of 
the  rate  of  delivery  of  the  pump. 

In  the  constructional  form  shown,  the  gasket 
28  is  abutted  against  a  washer  29  having  a  tight 
fit  in  a  shouldered  portion  of  the  front  bracket  17. 

In  order  to  improve  said  damping  effect  of 
the  gasket  28,  it  is  advantageous  to  provide  the 
latter  with  grooves  in  one  at  least  of  the  con- 
tact walls  between  said  gasket  and  the  washer 
29.  Preferably,  these  grooves  having  a  suitable 
shape,  for  example  a  circular  (grooves  28i,  Fig. 
7)  or  radial  shape,  will  be  situated  in  the  bottom 
wall  of  said  gasket  28. 

The  shaft  27  which  may  be  connected  to  the 
pin  6i  in  any  approved  way  drives  the  latter 


advantageously  as  illustrated  in  Fig.  1  owing  to 
co-action  between  grooves  30  in  the  rear  end 
of  said  shaft  and  a  key  or  cotter  31  set  through 
the  pin  6i.    The  sectional  area  of  the  key  or 

5  cotter  31  is  preferably  reckoned  so  that  in  case 
of  jamming  or  of  any  abnormal  resistance  occur- 
ring in  the  pump  operation,  said  key  or  cotter 
3 1  should  be  sheared,  thereby  protecting  the  rest 
of  the  mechanism  against  any  sucn  undue  stress 

10  as  might  otherwise  seriously  damage  the  most 
costly  parts  of  the  apparatus. 

In  accordance  with  another  alternative  fea- 
ture of  the  invention,  the  shaft  27  is  independ- 
ently lubricated,  for  example  by  means  of  a  lu- 

15  bricator  32  having  a  screw-threaded  reduced 
shank  engaged  through  a  hole  tapped  in  the 
bracket  17,  the  extremity  of  said  shank  being 
in  communication  with  a  groove  33  in  said  shaft 
so  as  to  hold  the  latter  in  proper  longitudinal 

9Q  position. 

Moreover,  according  to  a  particularly  advan- 
tageous arrangement,  the  suction  chamber  18 
and  delivery  chamber  (9  formed  in  the  middle 
plate  I  are  defined  by  walls  extending  askew  and 

2g  generated  by  the  intersection  of  an  oblique  cyl- 
inder (as  shown  in  chain  lines  in  Fig.  6)  or  a 
skew  prism  with  the  cylindrical  recesses  2  in 
which  the  gears  3  are  accommodated,  the  geo- 
metrical axis  Y — Y  of  said  cylinder  or  prism  be- 

30  ing  situated  in  the  plane  of  tangence  X — X  of 
the  pitch  circles  e  of  the  gears  3  and  passing 
through  the  point  of  contact  O  of  the  pitch 
circles  located  in  the  mean  plane  of  said  gears. 
The  degree  of  slant  of  those  edges  which  define 

g-  the  suction  chamber  18  and  the  delivery  cham- 
ber 19  with  respect  to  the  gear  teeth  should  be 
preferably  so  selected  as  to  cause  the  nicks  cf 
two  consecutive  teeth  to  be  continuously  in  com- 
munication with  said  chambers  18,  19.  The  pur- 

40  pose  of  this  arrangement  is  to  regularize  the  rate 
of  delivery  of  the  pump. 

According  to  a  further  alternative  construc- 
tional form,  regularity  cf  the  rate  of  delivery 
may  be  still  further  improved  (this  being  of  the 

45  utmost  importance  for  spinning)  by  interposing 
either  on  the  suction  duct  or  preferably  on  the 
delivery  duct  of  the  pump  a  second  resilient 
damping  member  such  as  a  rubber  pad  or  stopper 
34  arranged  in  the  end  of  the  duct  9  and  provid- 

50  ing  for  the  resilient  material  cf  which  it  is  made 
an  accurately  bored  recess  35.    Said  stopper  34 
is  fitted  on  a  cap  plate  36  fixed  to  the  side  plate 
5  by  means  of  a  screw  37. 
It  will  be  seen  that  owing  to  the  foregoing  con- 

55  struction,  the  several  objects  of  the  invention  are 
fulfilled  inasmuch  as  it  becomes  possible  by  sim- 
ple and  cheap  manufacturing  means  to  provide 
a  self -lubricating  gear  pump  using  the  pumped 
liquid  as  a  lubricating  medium  and  possessing 

6Q  great  regularity  of  rate  of  liquid  delivery,  there- 
by ensuring  a  major  advantage  particularly  where 
the  pump  is  intended  to  feed  liquid  to  spinning 
dies  in  the  production  of  artificial  textile  ma- 
terials. 
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This  invention  relates  to  a  method  and  a  ma- 
chine for  constricting  a  tube  by  means  of  a  re- 
volving die. 

With  the  hitherto  known  methods  from  a  cer- 
tain diameter  the  constriction  of  tubes  in  a  hoi-  5 
low  state,  i.  e.  without  the  use  of  an  inner  man- 
drel is  a  difficult  operation  which  practically  can 
be  effected  only  by  means  of  machines  acting 
through  hammering  on  the  tube  revolving  about 
its  axis.  This  work  is  effected  on  annealed  met-  10 
al  and  for  somewhat  important  constrictions  it 
requires  a  plurality  of  operations  with  an  equal 
number  of  intermediary  annealings.  This  proc- 
ess is  a  noisy  and  comparatively  slow  one. 

This  invention  has  for  its  object  to  avoid  15 
these  drawbacks  and  to  permit  of  effecting  the 
constriction  irrespectively  of  its  magnitude  in  a 
smooth  operation  and  of  insuring  a  quick  work- 
ing, since  the  duration  of  the  advance  of  the  die 
is  of  a  few  seconds  only,  and  it  being  possible  to  20 
apply  the  said  process  on  both  ends  of  the  tube 
successively. 

According  to  this  invention  the  method  which 
permits  of  attaining  the  above  mentioned  aims 
shows  the  characteristic  features  which  result  25 
from  the  following  description  and  from  the  ap- 
pended claims. 

In  the  drawing  the  device  which  is  necessary 
for  effecting  the  processes  of  the  operation  of  con- 
striction is  shown  by  way  of  example.  30 

Figures  1,  2  and  3  show  the  various  steps  of 
the  operation. 

Figures  4,  5,  C,  7,  8  and  9  show  different  forms 
of  constriction  and  the  dies  used  for  making  the 
same.  35 

Figure  10  shows  the  machine  for  carrying  into 
practice  the  processes  according  to  the  inven- 
tion. 

The  device  is  essentially  formed  of  a  press  frame 
which  comprises,  on  the  one  hand,  a  device  for  40 
obtaining  a  double  acting  press  movement  in  the 
longitudinal  axis  and,  on  the  other  hand,  a  plate 
revolving  about  the  said  axis. 

I  is  an  extension  of  the  press  slide  which  can 
slide  in  the  longitudinal  direction  but  the  rota-  45 
tion  of  which  about  the  axis  is  prevented  owing 
to  the  fact  that  it  is  guided  on  the  standards 
which  are  fast  with  the  frame. 

The  extension  I  of  the  frame  receives  a  clamp- 
ing chuck  which  permits  of  firmly  securing  the  50 
end  of  the  tube  opposed  to  the  end  to  be  con- 
stricted.  In  the  example  of  Figure  1  this  clamp- 
ing chuck  is  formed  of  the  following  three  parts : 

1.  An  abutment  encasing  the  tube; 

2.  A  clamping  member  3  of  outwardly  conical  55 


and  inwardly  cylindrical  shape  which  is  adjusted 
outwardly  of  the  tube;  this  clamping  member  is 
divided  into  sectors  by  planes  passing  through 
the  axis. 

3.  A  clamping  chuck  4  which  is  screwed  on  I 
and  has  inwardly  a  conical  shape  corresponding 
to  the  external  shape  of  the  sectors  3.  By  screw- 
ing this  casing  on  I  the  sectors  3  are  clamped  on 
the  tube  which  has  been  previously  encased  on 
the  abutment  2,  thus  rendering  the  said  tube  fast 
and  compelled  to  follow  the  longitudinal  press 
movement. 

5  is  the  plate  revolving  about  the  axis  and 
counterabutted  on  the  frame  in  both  directions 
so  that  it  can  move  in  the  longitudinal  direction. 

The  constriction  tool  equipment  comprises: 

1.  A  revolving  die  6  encased  on  the  plate  5 
which  imparts  its  movement  of  rotation  to  the 
die  by  means  of  the  key  member  7,  and 

2.  A  fixed  die  8  fast  with  the  press  frame. 
The  processus  of  the  constricting  operation  is 

as  follows : 

The  press  slide  being  in  the  position  shown  in 
Figure  1,  the  tube  9  is  set  on  the  clamping  chuck. 

The  die  6  is  revolved  and  the  press  movement 
is  started  towards  the  left. 

The  end  of  the  tube  first  engages  the  fixed  die 
8  which  obliges  the  tube  to  center  itself  exactly 
on  the  axis  and  imparts  to  it  a  first  constriction 
which  is  still  comparatively  small.  Thus  the 
tube  takes  the  form  1 0  shown  in  Figure  2. 

Through  its  clamping  action  on  the  tube  this 
die  also  partially  prevents  the  rotation  of  the 
tube  and  thus  diminishes  the  torsion  stress  im- 
parted to  the  body  of  the  tube  by  the  action  of 
the  revolving  die. 

The  movement  of  the  press  then  going  on  to- 
wards the  left,  the  wall  of  the  end  of  the  tube 
engages  the  revolving  die  6.  Since  the  tube  can- 
not revolve  owing  to  the  fact  that  it  is  clamped 
on  the  abutment  2  of  the  press  slide  and  in  the 
fixed  die,  a  considerable  rubbing  action  results 
therefrom  between  the  wall  of  the  end  of  the  tube 
and  the  revolving  die,  thus  producing  a  heating 
action  which  renders  the  metal  of  this  wall  suffi- 
ciently malleable  for  causing  the  movement  of 
the  press  to  oblige  the  tube  to  take  the  form  of 
the  revolving  die. 

On  the  end  of  the  operation  the  tube  has 
taken  the  form  1 1  shown  in  Figure  3. 

As  soon  as  the  constricting  operation  is 
achieved  the  press  slide  is  returned  back,  i.  e.  to 
the  right  so  that  it  resumes  the  position' of  Fig- 
ure 1.  During  this  movement  the  constricted 
end  is  drawn  out  of  both  dies  6  and  8  and  the 
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tube  can  be  released  by  loosening  the  clamping 
chuck  4. 

As  above  explained,  the  form  of  both  dies,  the 
fixed  die  8  and  the  revolving  die  6  must  be  adapt- 
ed to  the  constricted  form  to  be  obtained.  5 

By  way  of  example  Figure  4  shows  at  12  and 
13  respectively  the  form  of  the  fixed  and  of  the 
revolving  dies  which  permit  of  obtaining  the  con- 
stricted form  with  a  neck  shown  in  Figure  5. 

Figure  6  shows  this  form  at  14  and  15  for  ob-  10 
taining  the  constriction  shown  in  Figure  7  and 
Figure  8  shows  at  16  and  (7  the  said  form  for 
obtaining  the  constriction  with  upsetting  of  the 
metal  inwardly  as  shown  in  Figure  9. 

The  method  according  to  the  invention  which  15 
permits  of  effecting  a  constriction  in  the  hollow 
state  can  be  applied  successively  at  both  ends  of 
the  tube,  thus  permitting  to  obtain  from  a  tube 
the  form  of  a  bottle  or  vessel  with  two  necks, 
which  is  not  possible  with  the  methods  requiring  20 
for  the  constriction  the  use  of  an  inner  mandrel 
of  a  given  form.    The  only  modification  of  the 
above  described  device  for  obtaining  the  second 
constriction  consists  in  adapting  the  clamping 
shuck  4  of  the  press  slide  so  that  the  latter  can  25 
receive  and  firmly  secure  the  tube  end  which  has 
received  the  first  constriction. 


Figure  10  shows  by  way  of  example  a  form  of 
execution  of  a  machine  for  carrying  into  practice 
the  process  according  to  the  invention. 

On  the  frame  10  of  the  machine  is  mounted, 
on  the  one  side,  a  double  acting  hydraulic  press 
cylinder  19;  20  and  21  are  the  inlets  for  the  fluid 
coming  from  the  pump.  The  end  of  the  piston 
rod  is  guided  by  a  slide  22  and  carries  the  clamp- 
ing chuck  3. 

On  the  other  side  the  frame  carries  the  device 
for  rotating  the  revolving  die.  This  device  com- 
prises an  electric  motor  24  which  drives  the  re- 
volving plate  5  by  means  of  a  speed  controller  26. 

The  plate  5  is  mounted  on  ball  bearings  and 
abutments  so  that  it  can  rotate  without  being 
shifted  in  the  longitudinal  direction  under  the  ac- 
tion of  the  press.  It  carries  the  revolving  die  6 
which  is  encased  and  keyed  on  the  press  face;  the 
speed  controller  permits  of  importing  to  the  re- 
volving die  a  speed  of  rotation  which  is  adapted 
to  the  diameter,  the  thickness  and  the  kind  of 
the  metal  of  the  tube  to  be  treated. 

Against  the  external  face  of  the  revolving  die 
6  is  arranged  with  a  small  play  the  fixed  die  8, 
which  is  fast  with  the  frame  of  the  machine. 
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ALIEN   PROPERTY  CUSTODIAN 


ELECTRIC  CLOCK  MECHANISM 

Arthur  Quebatte,  Boulogne  -  sur  -  Seine,  and 
Edouard*  Seignol,  Paris,  France;  vested  in  the 
Alien  Property  Custodian 

Application  filed  April  2,  1942 


This  invention  relates  to  time  pieces  and  par- 
ticularly to  improvements  in  the  electric  clock  de- 
scribed and  claimed  in  the  application  of  Arthur 
Quebatte  and  Edouard  Seignol,  Serial  No.  199,036, 
filed  March  30,  1938. 

An  important  object  of  this  invention  is  to  pro- 
vide improvements  in  electrically  operated  clocks 
which  increase  their  accuracy  of  operation,  sim- 
plify their  construction,  and  reduce  the  electric 
current  consumption.  Another  object  of  this  in- 
vention is  to  improve  the  ruggedness  of  the  clock 
structure  so  that  it  will  withstand  considerable 
abuse  without  impairing  its  function.  All  these 
objects  are  accomplished  by  associating  certain 
elements  of  the  clock  mechanism  together  in  a 
distinctly  novel  manner  and  by  providing  novel 
features  on  these  elements  which  cooperate  with 
one  another  to  drive  the  clock  mechanism  accu- 
rately over  long  periods  of  time. 

The  description  of  the  invention  which  follows 
and  the  accompanying  drawings  show  by  way 
of  example  a  structural  embodiment  of  the  pres- 
ent invention.  It  is  evident  that  the  details  of 
construction  shown  in  the  drawing  and  described 
herebelow  are  able  to  be  combined  or  employed 
separately  as  desired  and  modified  to  suit  differ- 
ent conditions. 

Various  other  objects,  advantages  and  meri- 
torious features  of  the  invention  will  become 
more  fully  apparent  from  the  following  specifica- 
tion, appended  claims  and  accompanying  draw- 
ings, wherein: 

Fig.  1  is  a  back  view  of  a  clock  embodying  my 
invention. 

Fig.  2  is  a  sectional  view  through  a  portion  of 
the  mechanism  of  the  clock  showing  in  enlarged 
detail  the  invention  and  associated  operating 
parts, 

Fig.  3  is  a  back  side  view  of  my  novel  form  of 
double  pallet  fork  and  associated  parts,  and 

Fig.  4  is  a  front  side  view  of  my  double  pallet 
fork. 

Referring  in  detail  to  the  drawings,  the  electro- 
magnet coil  10  produces  when  energized  a  mag- 
netic field  in  a  stationary  armature  1 2  having  op- 
posite pole  sections  14  and  16.  A  balance  wheel 
18  is  fixed  on  a  shaft  20  and  is  shaped  with  three 
arms  as  shown,  two  of  which  are  capable  at  the 
same  time  of  approaching  into  close  magnetic 
relationship  with  the  pole  sections  !4  and  16. 
The  balance  wheel  i8  is  formed  of  two  metal 
pieces  and  functions  as  a  movable  armature  be- 
tween the  poles  of  the  fixed  magnet  and  as  will 
become  more  apparent  hereinafter  its  oscillations 
are  magnetically  influenced  thereby. 


10 


15 


20 


The  operating  mechanism  is  mounted  between 
a  front  supporting  plate  22  of  circular  dimension 
and  a  rear  supporting  plate  24  of  irregular  for- 
mation. These  plates  are  secured  together  in 
spaced  parallel  relation  by  pillar  posts  26.  Three 
are  shown  in  Fig.  1  and  each  is  insulated  from 
direct  contact  with  the  plate  24  as  indicated  by 
insulating  washers  28.  The  pole  sections  of  the 
fixed  armature  are  secured  to  the  pillars  in  a 
plane  slightly  forward  of  the  back  supporting 
plate.  In  advance  of  the  fixed  armature  is  a 
third  or  intermediary  supporting  plate  30  (Fig. 
2)  of  irregular  formation.  The  majority  of  the 
shafts  of  the  clock  mechanism  have  their  ends 
journaled  in  this  third  or  intermediary  support- 
ing plate  and  the  front  plate  22.  The  balance 
wheel  shaft  20,  however,  is  of  longer  length  and 
is  journaled  between  the  front  and  rear  support- 
ing plate  22  and  24  as  shown  in  Fig.  2. 

Leads  32  and  34  deliver  direct  electric  current 
from  any  suitable  source  of  electricity,  such  as 
a  wet  or  dry  cell  battery  of  proper  voltage.  The 
lead  32  is  connected  directly  to  the  coil  1 0  through 
a  conductor  36  insulatively  supported  on  the  back 
,25  plate  24  and  through  a  wire  38  from  the  con- 
ductor to  the  coil.  The  opposite  end  of  the  coil 
is  electrically  connected  to  the  rear  plate  24  by 
wire  33.  Lead  34  is  connected  to  the  front  platee 
at  35.  From  there  the  circuit  is  completed  back 
30  to  the  coil  10  through  a  novel  electric  make  and 
break  device  associated  with  the  balance  wheel 
which  is  hereinafter  described  and  also  described 
and  claimed  in  the  aforesaid  application  for  pat- 
ent of  Arthur  Quebatte  and  Edouard  Seignol. 

The  balance  wheel  18  as  previously  described 
oscillates  back  and  forth  with  shaft  20  between 
the  opposite  poles  of  the  magnet.  As  customary, 
a  spirally  coiled  spring,  shown  in  cross  section  at 
40  in  Fig.  2  is  provided  to  yieldingly  oppose  the 
40  oscillations  of  the  balance  wheel  and  to  return  it 
after  each  oscillation.  It  is  fixed  at  one  end  to 
the  shaft  20  and  at  the  other  end  to  any  im- 
movable part  of  the  clock  such  as  the  back  plate 
24.  Journaled  to  the  back  plate  24  for  rotation 
45  about  the  axis  of  the  balance  wheel  is  a  speed 
regulator  42  having  a  pair  of  depending  elements 
44 — 44'  which  extend  past  the  opposite  sides  of 
one  of  the  loops  of  the  spiral  spring.  Adjust- 
ment of  the  regulator  to  various  positions  will 
vary  the  resistance  of  the  spiral  spring  to  the 
oscillations  of  the  balance  wheel  and  thereby 
alter  the  rate  of  advance  of  the  clock  mechanism. 

The  clock  face  or  dial  is  indicated  at  40  and 
extends  in  spaced  parallel  relation  to  the  front 
55  supporting  plate  22.  The  minute  and  hour  hands 


35 


50 
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are  indicated  at  48  and  43  respectively.  The 
minute  hand  is  fixed  to  shaft  50  projecting 
through  the  center  of  the  dial  and  journaled  in 
the  supporting  plates  22  and  30.  The  hour  hand 
is  fixed  on  a  sleeve  52  carrying  a  gear  wheel  54. 

Disposed  in  line  with  shaft  20  but  spaced  there- 
from and  from  each  other  are  two  shafts  56  and 
58.  Shaft  58  carries  an  escapement  wheel  60 
and  a  worm  gear  62.  Shaft  58  carries  novel 
means  including  fork-like  instrumentalities 
which  extend  on  the  one  hand  to  the  balance 
wheel  shaft  to  receive  driving  impulses  there- 
from and  on  the  other  hand  to  the  escapement 
wheel  to  drive  the  same.  The  novel  means  is  a 
composite  structure  formed  of  elements  associ- 
ated together  on  shaft  5S  and  partaking  of  the 
same  movement.  Because  of  this  compact  asso- 
ciation and  joint  action,  the  assembly  of  these 
elements  is  referred  to  as  a  body. 

The  body  on  shaft  56  comprises  a  metal  sheet 
or  plate  64  shaped  with  narrow  arms  68  and  63' 
(Fig.  3)  which  extend  to  and  partially  embrace 
the  escapement  wheel  60.  The  extremities  of  the 
arms  are  each  correspondingly  shaped  to  provide 
an  operating  finger  68  and  a  retaining  finger  70. 
As  will  be  described  more  particularly  herein- 
after, the  body  on  shaft  56  receives  driving  im- 
pulses which  cause  it  to  rock  back  and  forth. 
As  a  result  the  arms  66  and  66'  alternately 
swing  into  and  out  of  engagement  with  the 
escapement  wheel  which  is  of  star  shape  design. 
As  the  body  rocks  back  and  forth,  the  operat- 
ing finger  of  each  arm  is  adapted  to  engage  a 
tooth  in  the  escapement  wheel  and  cause  the 
wheel  to  rotate  a  part  of  its  revolution.  The  re- 
taining ringer  70  of  the  particular  arm  engaging 
the  escapement  wheel  then  functions  to  stop  the 
advance  of  the  next  succeeding  tooth  on  the 
escapement  wheel.  Thus  as  the  arms  swing  back 
and  forth  the  escapement  wheel  is  intermittently 
rotated  in  one  direction  around  its  axis  of  shaft 
58.  The  escapement  wheel  is  of  novel  design 
as  shown.  The  teeth  are  few  in  number,  three  in 
this  particular  instance,  and  are  quite  widely 
spaced  apart.  The  arms  88  and  66'  are  each 
shaped  in  a  novel  manner  to  provide  both  an 
operating  finger  and  a  retainer  finger  on  the  end 
thereof.  The  engaging  portions  of  the  escape- 
ment wheel  and  the  arms  66  and  68'  are  formed 
integrally  on  their  respective  members  and  re- 
sult in  a  saving  in  material  and  space. 

On  the  same  body  as  plate  64  but  spaced  there- 
from is  a  second  metal  plate  or  sheet  12  shaped 
with  arms  74  and  74'  which  extend  toward  and 
partially  straddle  the  shaft  20.  Carried  on  mem- 
ber 76  fixed  to  shaft  20  is  a  pin  78.  This  pin  ex- 
tends parallel  to  but  spaced  from  the  axis  of 
shaft  20  and  as  the  balance  wheel  oscillates  it 
traverses  an  arcuate  path  back  and  forth  in  timed 
relation  thereto.  This  pin  projects  between  the 
arms  74  and  74'  and  in  its  swinging  movement 
strikes  these  arms  and  causes  the  plate  72  and 
associated  parts  to  rock  back  and  forth  about  the 
axis  of  shaft  56. 

On  the  side  of  plate  72,  opposite  to  plate  64,  is 
a  thin  sheet  80  of  flexible  metal  material.  This 
sheet  bears  on  a  circular  shoulder  82  formed  on 
shaft  50.  This  shoulder  forms  a  seat  for  the 
whole  body  holding  the  same  against  axial  move- 
ment toward  the  front  of  the  clock.  Sheet  80  is 
cut  or  otherwise  shaped  to  provide  a  pair  of  flexi- 
ble strips  or  fingers  82  and  8?'  which  extend  sub- 
stantially parallel  to  one  another  and  perpendicu- 
lar to  one  another.  To  reduce  the  cost  of  manu- 
facture and  conserve  space  it  is  preferred  that 


the  strips  82  and  82'  be  formed  integrally  out  of 
sheet  80.   As  shown  in  Figs.  2  and  4,  the  sheet  is 
bent  at  84  on  the  side  adjacent  to  the  escape- 
ment wheel  axis.   From  this  bent  section  the  two 
5  strips  82  and  82'  extend.    They  are  bent  with 
respect  to  section  84  so  as  to  overlie  the  sheet 
80  and  extend  parallel  to  one  another  past  the 
opposite  sides  of  the  shaft  53.   The  free  ends  of 
these  strips  overlap  upon  the  path  of  swinging 
10  movement  of  the  pin  78.   The  free  ends  of  these 
strips  lie  closer  together  than  the  arms  74  and 
74'  and  are  so  disposed  with  respect  thereto  that 
the  pin  in  its  swinging  strikes  the  ends  of  the 
flexible  strips  before  striking  the  arms.    A  por- 
15  tion  of  plate  86  near  the  balance  wheel  shaft  is 
turned  down  as  shown  in  Fig.  2  to  serve  as  a  stop 
limiting  the  distance  the  two  strips  may  move 
toward  one  another. 
Insulation  material  in  the  form  of  a  sheet  or 
2o  block  83  is  interposed  between  the  piates  64  and 
12,  and  functions  not  only  as  a  spacer  but  also 
electrically  insulates  one  sheet  from  the  other. 
The  separate  components  of  the  body  on  shaft 
56,  elements  64,  72,  80  and  88,  are  loosely  assem- 
25  bied  on  the  shaft  but  partake  of  joint  rocking 
movement  because  of  the  provision  of  novel 
means  keying  the  elements  to  the  shaft.  This  is 
accomplished  by  widening  that  part  of  the  shaft 
above  the  circular  shoulder  82  in  one  dimen- 
3q  sion  bke  that  shown  at  90  in  Fig.  3.   The  com- 
posite body  structure  on  the  shaft  is  correspond- 
ingly apertured  so  that  it  will  siidingly  fit  upon 
the  widened  section  of  the  shaft.  The  latter  will 
therefore  function  as  a  key  holding  the  parts  to- 
35  stther  for  joint  rocking  movement.    It  is  obvious 
that  the  parts  of  the  composite  device  on  shaft 
5j  are  assembled  thereon  from  the  end  journaled 
un  tne  intermediary  supporting  plate  30. 

The  balance  wheel  shaft  20  is  provided  with  a 
40  widened  portion  92  of  general  circular  character. 
It  is,  however,  flattened  on  the  side  adjacent  to 
shaft  56.    Carried  by  plate  64  on  the  part  nearest 
shaft  20  is  a  pointer-like  element  94  which  pro- 
jects toward  tne  shaft  20  and  close  enough  to  be 
43  struck  by  the  flattened  side  of  the  widened  sec- 
tion 92  of  the  shaft  when  the  latter  oscillates 
about  its  axis.    However,  the  pin  functions  in 
advance  of  the  flattened  sides  of  portion  92. 
The  worm  gear  62  on  the  escapement  wheel 
50'  shaft  drives  a  large  toothed  wheel  96  on  shaft  97. 
The  latter  shaft  carries  a  worm  98  in  engagement 
witii  a  toothed  wheel  99  mounted  on  shaft  50. 
The  last  mentioned  wheel  is  frictionally  coupled 
to  the  snait  50.  This  form  of  mounting  and  the 
5.-,  manner  of  regulating  and  starting  the  clock  by 
the  control  knob  100  are  described  in  the  afore- 
said application  for  patent  of  Arthur  Quebatte 
and  Edouard  Seignol. 

The  operation  of  the  device  is  generally  appar- 
U(J  ent  from  the  previous  description.  As  previously 
described,  one  lead  34  from  the  source  of  elec- 
tricity is  connected  to  the  front  supporting  plate 
22.    From  thence  the  circuit  may  be  traced 
through  shaft  56  to  the  plate  80  and  flexible 
65  strips  82  and  82'.   When  the  pin  engages  either 
one  of  these  strips,  the  circuit  is  closed  through 
the  shaft  20  to  the  rear  supporting  plate  24  where 
lead  33  completes  the  circuit  to  the  electro- 
magnet.   This  oscillation  of  the  balance  wheel 
70  may  be  started  in  any  suitable  way  such  as  that 
described  in  the  aforesaid  application  for  patent. 
The  pin  78,  swinging  in  timed  relation  thereto, 
first  strikes  one  of  the  flexible  strips  and  then 
the  adjacent  arm  74  of  the  plate  72.    The  pin 
75  will  engage  the  strip  for  a  moment  and  then  ride 
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off  as  it  continues  its  swing.  During  the  time  it 
is  in  engagement  with  the  strip,  the  circuit  is 
closed  to  the  electric  magnet  and  the  latter  be- 
coming energized  exerts  a  magnetic  force  tend- 
ing to  draw  the  balance  wheel  even  further  than 
normally  against  the  resistance  of  the  spiral 
spring  40.  After  the  pin  swings  out  of  engage- 
ment with  the  strip,  the  spiral  spring  takes  hold 
and  with  added  impetus  oscillates  the  balance 
wheel  back  in  the  other  direction.  The  pin  re- 
turns without  striking  the  strip  it  has  just  en- 
gaged and  continues  on  until  it  strikes  the  other 
flexible  strip.  The  same  performance  is  then 
repeated  except  that  both  the  pin  and  balance 
wheel  are  swinging  in  the  opposite  direction. 


The  alternate  engagement  of  the  pin  with  the 
flexible  strips  and  arms  72  and  72'  causes  the 
plate  70  and  the  shaft  56  to  which  it  is  keyed  to 
rock  back  and  forth.  This  movement  is  trans- 
mitted to  plate  64  which  through  the  arms  66 
and  66'  causes  the  escapement  wheel  to  rotate  as 
previously  described.  Rotation  of  the  escape- 
ment wheel  is  carried  through  a  gear  train  in- 
cluding worm  gear  62,  wheel  96,  worm  gear  98 
and  wheel  99,  to  the  shaft  50  to  which  the  minute 
hand  is  fixed.  By  suitable  reduction,  gearing 
wheel  54  is  caused  to  rotate  and  revolve  the  hour 
hand. 

ARTHUR  QUEBATTE. 
EDOUARD  SEIGNOL. 
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ALIEN   PROPERTY  CUSTODIAN 

VALVE  CONTROL  DEVICE 

Raymond  Lucien  Rambert,  Gonesse,  France; 
vested  in  the  Alien  Property  Custodian 

Application  filed  April  8,  1942 


It  is  known  to  perform  the  remote  control  of 
the  opening  or  closing  of  a  valve  through  gen- 
erally intricated  and  expensive  mechanical 
means. 

The  present  invention  enables  to  avoid  the  use 
of  any  mechanical  means  and  consists  in  vary- 
ing the  section  of  passage  of  a  conduit  forming 
a  balancing  by-pass  for  the  valve  to  be  controlled 
and  in  using  for  performing  the  closure  and  the 
opening  of  the  valve  only  the  losses  of  pressure 
exerted  by  the  passage  of  the  fluid  in  the  said 
conduit  upon  a  moving  set  integral  with  the 
valve. 

Preferably,  the  said  conduit  allows  a  reduced 
output  of  the  fluid  after  the  closure  of  the  valve, 
the  reduced  output  being  itself  stopped,  if  neces- 
sary, due  to  the  closure  of  the  conduit  by  the 
driving  element. 

By  way  of  examples,  the  accompanying  draw- 
ings show  two  embodiments  of  the  present  in- 
vention. 

Fig.  1  is  a  top  view  of  a  valve  control  device 
according  to  the  present  invention. 

Figure  2  is  a  section  according  the  line  II — II 
of  Figure  1. 

Figure  3  is  a  section  according  the  line  III — III 
of  Figures  1  and  2. 

Figures  4,  5  and  6  diagrammatically  show  the 
three  positions  of  a  valve  which  controls  the  feed 
of  a  liquid  gauging  and  dispensing  apparatus  and 
of  its  control  device  according  to  the  invention. 

In  the  control  device  shown  in  Figures  1  to  3, 
1  is  the  closing  valve  and  2  a  dies  integral  with 
said  valve  I.  The  moving  set  is  formed  by  the 
valve  I  and  the  disc  2  is  slidable  on  a  guiding 
rod  3  and  is  brought  in  the  closing  position  of 
the  valve  I  by  a  spring  4  bearing  upon  a  piece 
12  integral  with  the  body  9  of  the  valve  box.  A 
shutter  5  controls  the  section  of  passage  of  a  con- 
duit 22,  23,  connecting  the  chamber  7  located  be- 
low the  disc  2  with  the  chamber  6  located  down- 
stream of  the  valve  2.  The  said  shutter  coacts 
with  a  removable  seat  1 1 .  The  upper  face  of  the 
disc  2  is  directly  subjected  to  the  pressure  pre- 
vailing in  the  chamber  8  located  upstream  of  the 
valve  2.  The  disc  2  does  not  slide  tightly  in  its 
housing;  a  given  amount  of  gap  10  is  provided 
between  the  periphery  of  the  said  disc  and  the 
walls  of  the  space  within  which  it  can  be  dis- 
placed, the  said  gap  connecting  the  chambers 
7  and  8  to  each  other  and  consequently  both  faces 
of  the  disc. 

The  operation  of  the  device  is  as  follows: 

In  the  absence  of  any  pressure  within  the  up- 
stream chamber  8,  the  valve  is  pressed  upon  its 


seat  by  the  spring  4.  When  the  pressure  in- 
creases within  the  chamber  8  and  if  the  shutter 
5  is  closed  or  if  its  leakage  is  quite  reduced  with 
respect  to  that  due  to  the  gap  10,  the  conditions 
5  are  balanced  between  both  faces  of  the  disc  2  and 
the  valve  I  is  kept  closed,  as  well  by  the  spring 

4  as  by  the  difference  of  pressure  prevailing  be- 
tween the  chambers  6  and  8.   When  the  shutter 

5  is  opened,  the  pressure  within  the  chamber  7 
10  will  so  much  more  tend  to  approach  the  value 

prevailing  within  the  chamber  6  that  the  open- 
ing of  the  conduit  22,  23  is  wider.  Consequently 
both  faces  of  the  disc  2  will  be  subjected  to  dif- 
ierent  pressures  and  the  action  resulting  upon 

15  the  said  disc  2  will  tend  to  open  the  valve  I ,  but 
the  latter  will  remain  closed  so  long  as  the  dif- 
ference between  the  pressures  prevailing  within 
the  chambers  6  and  8  is  sufficiently  reduced.  A 
time  will  come  at  which  the  action  of  the  disc 

20  2  upon  the  moving  set  will  be  stronger  than  the 
action  of  the  valve  I  and  of  the  spring  4.  At 
that  time,  the  valve  I  will  open,  thus  connecting 
the  chambers  6  and  8.  An  increase  of  pressure 
will  immediately  result  within  the  chamber  6, 

25  thus  tending  to  reduce  once  more  the  unbalance 
of  pressure  prevailing  on  both  faces  of  the  disc  2. 
The  valve  will  thus  take  a  balanced  position, 
which  will  thus  depend  from  the  rate  of  open- 
ing of  the  shutter  5.  Consequently  different  bal- 

30  anced  positions  of  the  valve  I  will  be  obtained 
by  opening  more  or  less  the  shutter  5.  It  should 
be  noted  that  the  stress  necessary  for  opening 
or  for  closing  the  shutter  5  can  be  made  con- 
siderably weaker  than  that  which  is  necessary 

35  for  opening  or  closing  directly  the  valve  I. 

In  the  case  of  Figures  1  to  3,  the  shutter  5 
is  directly  arranged  on  the  body  9  of  the  valve 
box,  but  it  is  obvious  that  the  shutter  5  could 
be  located  at  any  distance  from  the  said  box  9. 

40  In  this  case  the  amount  of  gap  10  can  be  ad- 
justed in  order  to  render  the  displacements  of 
the  valve  I  as  progressive  as  desired,  the  dis- 
placement of  the  disc  2  determining  a  passage  of 
liquid  from  chamber  7  to  chamber  8  through 

45  the  gap  10.  It  should  be  noted  that,  since  the 
ring  1 1  is  removable,  the  greatest  opening  to  be 
allowed  for  the  valve  I  can  also  be  adjusted.  The 
width  of  the  gap  10  can  also  be  adjusted  by  pro- 
viding a  conduit  for  short-circuiting  the  same 

60  and  connecting  the  chambers  7  and  8,  the  said 
conduit  can  be  of  adjustable  section. 

The  device  shown  in  Figures  4  and  6  shows 
the  above  described  device  applied  to  a  liquid 
gauging-dispensing    device.     In    both  devices 

65  shown  on  the  one  hand  in  Figures  1  to  3  and 
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on  the  other  hand  in  Figures  4  to  6  the  same 
parts  are  described  by  the  same  numerals.  In 
Figures  4  to  6  the  disc  is  shown  under  the  form 
of  a  tight  piston,  the  gap  10  is  replaced  by  a 
calibrated  orifice,  the  shutter  5  is  formed  by  a 
valve  subjected  to  the  action  of  a  spring  15  and 
the  valve  I  acts  as  the  output  control  valve  of 
the  device.  The  predetermining  device  of  the 
apparatus,  not  shown,  operates  a  cam  2 1 ,  coact- 
ing  with  a  lever  25,  which  controls  the  displace- 
ments of  the  shutter  5. 

Figure  4  corresponds  to  the  full  output  posi- 
tion of  the  dispensing  apparatus. 

Figure  5  corresponds  to  the  reduced  output  po- 
sition in  which  the  valve  I  is  closed  and  the 
liquid  continues  to  flow  through  the  aperture 
10  and  through  the  section  of  the  passage  which 
still  remains  free  between  the  shutter  5  and  its 
seat. 

Figure  6  corresponds  to  the  position  in  which 
the  liquid  dispensing  apparatus  is  stopped,  the 
valve  I  and  the  shutter  being  completely  closed. 

The  device  shown  affords  a  very  simple  means 


for  operating  the  valve  which  controls  the  output 
of  the  dispensing  apparatus.  The  mechanical 
means  heretofore  in  use  are  dispensed  with  thus 
avoiding  many  of  the  actual  disadvantages  and 

g  particularly  the  f ollowing : 

(c)  In  the  case  of  high  output  dispensing  ap- 
paratus the  direct  control  of  a  large  size  valve 
entrains  considerable  stresses,  thus  necessitating 
strong  mechanical  means. 

10  <&)  In  some  cases,  it  might  be  interesting  to 
separate  the  predetermining  device  from  the 
valve  I  itself,  which  is  advantageously  located  at 
a  non  negligible  distance  from  the  said  mecha- 
nism, the  operation  by  usual  mechanical  means 

15  taking  thus  place  in  difficult  conditions. 

(c)  The  operation  by  mechanical  means  of  the 
valve  I  entrains  reactions  of  the  said  valve  upon 
the  mechanism,  particularly  in  the  case  of  water 
impacts  which  can  render  the  adjustment  un- 

20  safe  if  a  balanced  valve  is  not  used. 

(d)  The  closing  speed  of  the  valve  I  is  difficult 
to  adjust. 
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ALIEN   PROPERTY  CUSTODIAN 


METHOD  OF  PRODUCTION  OF  COPPER 
AMMONIDE 

Felix  Aiinet  Honore  Verdeaux,  Bordeaux,  France; 
vested  in  the  Alien  Property  Custodian 

No  Drawing.   Application  filed  May  7,  1942 


This  invention  relates  to  a  method  of  produc- 
tion of  copper  ammonide. 

It  is  well  known  that  the  attack  of  metallic 
copper  in  the  form  of  planing  or  other  chips  by 
ammonia  in  the  presence  of  air  leads  through  a 
complex  reaction  to  the  obtention,  in  the  labora- 
tory, of  a  product  which  is  called  copper  am- 
monide. 

The  present  invention  relates  to  a  method  for 
the  production  of  copper  ammonide,  this  method 
being  characterized  by  the  fact  that  ammonia 
in  a  gaseous  state  or  in  solution  is  caused  to  act 
upon  hollow  copper  shot,  which  insures  a  more 
economical  and  easier  commercial  manufacture. 

Hollow  copper  shot  is  generally  obtained  by 


direct  melting  and  refining  of  copper  refuses  or 
ingots  of  any  form  with  an  addition  of  sulphur. 
It  is  in  this  manner  that  it  is  prepared  for  the 
production  of  copper  sulphate. 

The  so  prepared  shot  appears  in  the  form  of 
hollow  spherules  with  a  thin  wall  which  are 
particularly  well  suited  for  the  attack  by  a  liquid 
or  a  gas. 

The  invention  covers  the  above  defined  method 
regardless  of  the  apparatus  which  is  used  for 
carrying  cut  the  said  method  and  of  the  use 
which  the  prepared  copper  ammonide  is  intended 
for. 

FELIX  ANNET  HONORE  VERDEAUX. 


Published  July  13,  1943 


Serial  No.  463,175 


ALIEN   PROPERTY  CUSTODIAN 


WATER  HEATER 

Willi  Brandl,  Zurich.  Switzerland;  vested  in  the 
Alien  Property  Custodian 

Application  filed  October  24,  1942 


This  invention  relates  to  a  water  heater  for  the 
production  of  hot  water  of  the  type  wherein  the 
water  is  heated  during  its  passage  through  a 
heating  element.  The  invention  especially  refers 
to  that  type  of  apparatus  which  is  provided  with  5 
a  fresh  water  chamber,  a  hot  water  chamber  and 
an  upcast  pipe  connecting  heating  element  and 
hot  water  chamber. 

According  to  the  present  invention  the  supply 
of  water  to  the  fresh  water  chamber  is  controlled  10 
by  the  water  level  in  the  said  fresh  water  cham- 
ber and  also  by  the  water  level  in  the  hot  water 
chamber. 

The  form  of  construction  shown  in  the  accom- 
panying drawing  prevents  the  mixture  of  hot  15 
and  cold  water  which  often  occurs  in  known  con- 
structions of  water  heater.  According  to  this  in- 
vention water  is  heated  after  every  discharge 
of  hot  water.  This  invention  also  obviates  the 
necessity  to  make  use  of  thermostatic  devices  20 
and  the  like. 

One  preferred  embodiment  of  the  invention  is 
diagrammatically  illustrated  in  the  accompany- 
ing drawing. 

Fig.  1  is  a  sectional  elevation,  25 

Fig.  2  is  a  view  of  a  detail,  and 

Fig.  3  is  a  top  view  of  another  detail. 

The  apparatus  shown  in  the  drawing  consists 
of  a  cylindrical  casing  I  provided  with  a  bottom 
2  and  a  cover  3.  Above  the  wall  4  there  is  pro-  30 
vided  the  fresh  water  chamber  5.  The  cold  wa- 
ter enters  chamber  5  through  a  pipe  6  connected 
to  the  main  supply  pipe  7.  The  outlet  opening 
9  of  pipe  6  is  controlled  by  a  valve  8  which  is  actu- 
ated by  the  float  12  by  means  of  lever  1 1  and  an  35 
adjustable  screw  bolt  10.  From  chamber  5  the 
water  flows  through  pipe  13,  coil  13',  pipe  14  into 
the  heating  element  15.  Element  15  is  sur- 
rounded by  a  casing  16  so  as  to  reduce  the  dis- 
sipation of  heat.  Heating  element  15  is  of  cylin-  40 
diical  shape  and  an  electric  heating  body  18  is 
arranged  on  its  cylindrical  wall.  Heating  body 
18  is  connected  to  the  mercury  switch  20  (see 
Figure  2)  and  thereby  to  the  electrical  mains 
not  shown  in  the  drawings.  In  order  to  further  45 
minimize  the  dissipation  of  heat  an  intermediate 
cylinder  19  is  disposed  between  heating  element 
15  and  casing  16  so  as  to  leave  an  annular  cham- 
ber 21  around  heating  element  15.  Heat  which 
might  pass  through  the  casings  16  and  21  is  not  50 
lost,  as  it  is  transmitted  to  the  water  contained  in 
chamber  24.  An  upcast  pipe  22  leads  from  the 
heating  element  15  through  the  hot  water  cham- 
ber 24  upwards  into  a  pipe  25  disposed  within 
tube  26.   Tube  26  ends  above  the  water  level  in  55 


the  chamber  5.  A  lagging  of  cork  or  of  other 
suitable  material  27  is  packed  between  the  walls 
of  the  chamber  24  and  the  outer  casing  I.  The 
chamber  24  is  connected  at  its  lower  end  by  a 
pipe  23  to  the  tap  30  which  is  also  connected  to 
the  main  supply  pipe  7.  Hot  water  is  fed  to  the 
outlet  3)  by  actuating  tap  "W"  and  cold  water 
by  turning  tap  "K". 

A  float  33  is  arranged  in  the  hot  water  cham- 
ber 24.  The  said  float  bears  a  vertical  rod  34 
provided  with  a  knob  35  which  is  adapted  to  bear 
against  the  upper  end  of  a  tub  36.  A  double- 
armed  lever  38  cooperates  with  the  knob  35.  A 
rod  39  is  secured  to  the  said  lever  38  at  its  end 
lying  opposite  to  the  knob  35.  Rod  39  is  guided 
in  a  vertical  tube  40  and  swingably  connected 
at  its  lower  end  to  a  plate  42.  Plate  42  is  excen- 
trically  and  rotatably  mounted  on  a  bolt  43  and 
bears  the  mercury  switch  20.  Bolt  43  is  fixed  to 
a  lap  44  secured  to  the  outside  of  chamber  24. 
Above  the  lever  38  there  is  provided  a  screw  47 
screwed  into  a  lap  46.  Screw  47  is  adapted  to 
cooperate  with  the  lever  38.  Lap  46  is  fixedly 
secured  to  the  float  lever  1 1  which  is  rotatable 
about  pin  49.  Double-armed  lever  38  is  rotatable 
about  bolt  50. 

The  operation  of  the  above  described  appara- 
tus is  as  follows: 

When  the  cold  water  tap  K  is  turned  on,  the 
cold  water  coming  from  the  supply  pipe  7  flows 
through  the  outlet  31.  When,  however,  the  hot 
water  tap  W  is  turned  on,  hot  water  coming  from 
the  hot  water  chamber  24  flows  through  pipe  28 
to  the  outlet  31.  As  the  water  level  in  the  cham- 
ber 24  sinks,  float  33  sinks  also  until  knob  35 
bears  against  tube  36  as  shown  in  Figure  1. 
Plate  42  which  is  excentrically  mounted  on  bolt 
43  swings  by  gravity  in  anti-clockwise  direction 
and  pushes  rod  39  upwardly,  thereby  turning  le- 
ver 38  about  its  axis  50  until  one  arm  of  the  said 
lever  38  bears  against  knob  35.  In  this  position  of 
the  switch  20  the  electrical  circuit  to  the  heating 
coil  !8  is  closed.  Heating  coil  18  heats  the  water 
contained  within  the  element  (5  to  the  desired 
temperature.  When  this  temperature  is  reached, 
the  water  is  forced  through  pipe  22  in  the  direc- 
tion of  the  arrows  shown  in  Figure  1.  The  wa- 
ter flows  in  the  hot  water  chamber  24.  Cold 
water  flows  from  chamber  5  through  pipe  13  into 
the  heating  element  15.  When  the  water  level 
in  the  chamber  5  sinks,  float  12  opens  valve  8 
and  cold  water  flows  from  the  main  supply  pipe 
7  into  the  chamber  5.  The  water  column  con- 
tained in  the  pipe  13  and  in  coil  13'  has  enough 
inertia  to  force  the  hot  water  through  the  pipe 
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22  upwardly  without  the  formation  of  steam  and 
in  such  a  way,  that  a  return  swing  of  the  column 
of  water  in  the  pipes  13  and  13'  does  not  occur. 

When  the  hot  water  tap  W  is  closed  there  is 
still  water  flowing  through  pipe  8,  chamber  5, 
pipe  13,  heating  element  15  and  pipe  22  into  the 
hot  water  chamber  24  and  this  until  chamber  24 
is  nearly  filled.  Then  float  33  is  able  to  swing 
lever  38  about  its  axis  whereby  plate  42  is  swung 
about  bolt  43  and  the  electrical  circuit  is  opened 
by  the  mercury  switch  20.  The  flow  of  pre- 
heated water  stops  and  float  12  closes  valve  8  as 
soon  as  the  water  level  in  the  chamber  5  has 
reached  the  desired  height.  There  is  now  no 
water  flowing  through  the  apparatus  and  cham- 
ber 24  is  filled  with  hot  water. 

Should  there  be  for  any  reason  an  interrup- 
tion in  the  flow  of  water  in  the  parts  6,  5,  13,  14, 
15,  22,  25  of  the  apparatus  when  the  heating  ele- 
ment is  switched  on,  the  heating  coil  18  would 
be  damaged.  In  order  to  prevent  this,  screw  47 
of  the  lever  I !  presses  upon  the  double-armed  le- 
ver 38  as  soon  as  float  12  sinks,  thereby  swinging 
lever  38  in  such  a  way  about  its  axis  50  that  rod 
39  tilts  plate  42  and  mercury  switch  20  so  as  to 
interrupt  the  electric  circuit.  As  soon  as  the 
water  flows  again  float  12  is  lifted  and  lever  38  is 
free  to  move.  Switch  20  closes  the  electric  cir- 
cuit to  the  heating  coil  18  and  the  apparatus  con- 
tinues to  work  until  chamber  24  is  filled  with  hot 
water. 

Cover  3  and  bottom  2  as  well  as  the  other  cov- 
ers 52  and  53  allow  an  easy  cleaning  of  the  cham- 
bers and  pipes.  In  the  entire  device  there  are  no 
valves  except  for  the  taps  K  and  W  disposed  out- 
side of  the  apparatus.  It  is  obvious  that  any 
other  switch  might  be  used  instead  of  the  mer- 


cury switch  20  above  referred  to.  Instead  of  an 
electrical  heating  element  provision  might  be 
made  for  heating  the  water  by  means  of  gas  or 
coal.   The  hot  water  flowing  upwardly  through 

5  pipe  22  heats  the  water  contained  in  the  chamber 
24  and  keeps  the  same  at  a  constant  temperature. 

At  least  one  further  hot  water  container  com- 
municating with  chamber  24,  disposed  outside  the 
casing  I  might  be  connected  to  the  tube  28. 

10  When  hot  water  is  withdrawn  from  chamber  24 
of  from  one  of  the  said  communicating  contain- 
ers, tha  device  begins  to  work  as  above  described. 
This  construction  has  the  advantage  that  only 
one  central  water  heater  must  be  provided  for 

15  several  taps. 

Float  12  is  adjusted  by  screw  10  in  such  a  way, 
that  the  water  level  in  the  chamber  5  corresponds 
substantially  to  the  upper  end  of  the  upcast  pipe 
22  so  that  shortly  after  starting  the  heating  of 

20  the  heating  element  15  hot  water  leaves  pipe  22 
and  flows  into  chamber  24.  It  is  of  course  also 
possible  to  adjust  float  12  in  such  a  way,  that  the 
water  level  in  the  chamber  5  lies  above  or  below 
the  outlet  opening  of  pipe  22.    In  this  manner 

„,  the  temperature  of  the  hot  water  can  be  adjusted. 

">  When  the  level  of  the  water  in  the  chamber  5 
is  below  the  upper  end  of  pipe  22  a  temperature 
of  97°  C.  can  be  attained.  Inversely,  when  the 
water  level  is  below  the  upper  end  of  pipe  22  lower 

30  temperatures  are  obtained. 

Below  the  hot  water  chamber  24  there  might 
be  provided  a  heating  plate  conveying  heat  to 
the  bottom  of  the  said  chamber  24.  This  heat- 
ing plate  can  be  arranged  to  be  switched  on  to- 

35  gether  with  or  separately  of  switch  20. 

WILLI  BRANDL. 
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COUPLING  FOR  PIPING 

Jacques  Muller,  La  Garenne  Colombes,  France ; 
vested  in  the  Alien  Property  Custodian 

Application  filed  November  27,  1942 


This  invention  relates  to  couplings  for  piping 
or  tubing  such  as  pipes,  tubes  and  hoses  and  has 
more  particular  reference  to  the  type  of  such 
couplings  comprising  a  sleeve-like  member  com- 
pressible intermediate  the  outer  surface  of  the 
piping  and  rigid  tightening  means  encompassing 
said  sleeve  and  adapted  to  clamp  it  into  tight  con- 
tact with  the  piping  surface. 

An  object  of  the  invention  is  to  provide  a  piping 
coupling  of  the  aforesaid  type  having  such  an 
improved  structure  as  to  secure  after  tightening 
a  leak-proof  contact  between  the  compressible  or 
plastic  sleeve  and  the  piping  while  preventing  un- 
due disengagement  of  said  sleeve  and  while  also 
preserving  to  the  coupling  a  certain  amount  of 
suppleness,  thereby  avoiding  breakages  due  to 
hammering  stresses  of  the  metal  under  the  in- 
fluence of  vibrations  or  ramming  blows. 

Another  object  of  the  invention  is  to  provide 
an  improved  piping  coupling  wherein  the  tight 
contact  between  the  sleeve  and  the  piping  can  be 
accurately  adjusted  by  properly  setting  the  as- 
sembly pressure  of  the  tightening  means  and,  once 
set,  said  pressure  remains  constant  under  all  cir- 
cumstances. 

A  further  object  of  the  invention  is  to  provide 
an  improved  piping  coupling  wherein  the  sleeve 
comprises  two  parts  adding  their  respective  ef- 
fects, one  of  said  parts  being  formed  with  an  an- 
nular bead  or  bulge  capable  of  becoming  com- 
pressively  squeezed  owing  to  its  inherent  resiliency 
into  leak-proof  contact  with  the  adjoining  sur- 
faces of  the  piping  and  a  union  housing  said 
sleeve. 

A  still  further  object  of  the  invention  is  to  pro- 
vide an  improved  piping  coupling  whose  compres- 
sive and  plastic  sleeve  is  held  clamped  between  the 
piping  and  a  union  under  the  action  of  rigid 
tightening  means  including  a  nut,  the  latter  be- 
ing advantageously  of  cap  shape  and  extending 
pressure  both  on  said  union  and  also  gradually 
on  the  sleeve  through  the  medium  of  an  inter- 
posed braking  member  so  arranged  as  to  become 
distorted  for  partaking  of  the  sealing  effect  and 
precluding  leakages. 

A  still  further  object  of  the  invention  is  to  pro- 
vide a  piping  coupling  wherein  the  braking  mem- 
ber is  advantageously  in  the  form  of  a  distortable 
metal  ring  including  a  cylindrical  portion  adapted 
to  partly  sheath  the  sleeve  and  a  frustum-shaped 
portion  adapted  to  cooperate  with  the  trailing 
end  of  the  sleeve  and  to  bite  and  anchor  itself 
into  the  material  of  which  the  piping  is  made  so 
as  to  procure  proper  leak-proof  ness  even  when  the 
piping  undergoes  vibrations,  any  tendency  to  dis- 


engagement being  automatically  checked  by  said 
braking  ring. 

A  still  further  object  of  the  invention  is  to  pro- 
vide a  piping  coupling  wherein  the  sleeve  may 

5  be  made  up  of  two  parts,  the  leading  part  being 
adapted  to  become  distorted  into  leak-proof  con- 
tact with  the  piping  and  union  fitting  thereover 
while  the  trailing  part  is  intended  to  fulfill  the 
dual  function  of  a  sealing  member  and  a  vibra- 

10  tion  absorber  or  damper,  the  distortable  portion 
of  the  braking  member  being  engageable  through 
the  space  between  said  parts. 

A  still  further  object  of  the  invention  is  to  pro- 
vide a  piping  coupling  wherein  in  one  of  the  em- 

15  bodiments  the  sleeve  has  a  lip  at  its  trailing  end 
adapted  to  cooperate  with  the  frustum-shaped 
portion  or  flange  of  the  bi  aking  ring  to  assist  in 
securing  adequate  proofness  against  leakages  and 
undue  disengagements. 

20  With  these  and  such  other  objects  in  view  as 
will  incidentally  appear  hereafter,  the  invention 
comprises  the  novel  arrangement  and  combina- 
tion of  parts  that  will  now  be  described  more  in 
detail  with  reference  to  the  accompanying  draw- 

25  ings  exemplifying  embodiments  of  the  same  and 
forming  a  part  of  the  present  disclosure. 
In  the  drawings — 

figure  1  is  an  axial  sectional  view  illustrating 
a  coupling  made  in  accordance  with  the  inven- 
30  tion  and  fitted  to  a  pair  of  pipe  sections  abutted 
end  to  end,  assuming  the  parts  to  occupy  their 
non-tightened  positions  on  the  left  nana  side  oi 
this  illustration  and  their  tightened  positions  on 
the  right  hand  side. 

Figure  2  is  a  view  similar  to  Fig.  1  illustrating 
constructional  variations,  the  sleeve  being  shown 
in  two  parts  on  the  lelt  hand  side  of  this  illus- 
tration and  in  one  part  on  its  right  hand  side,  re- 
spectively in  untigntened  condition  in  the  upper 
40  nail  ana  in  tigntened  condition  in  the  lower  naif 
of  tne  figure. 

Figure  6  is  a  perspective  view  oi  a  ring  compris- 
ing a  plain  cylindrical  portion  and  a  notched 
li  ustum-shapea  portion,  said  ring  being  insertaoie 
45  as  a  braking  element  into  a  cap  nut  so  as  to  co- 
operate witn  tne  compressible  sleeve. 

Figures  4,  5  and  b  are  sectional  views  of  con- 
structional modifications  of  the  coupuiig  snown 
in  Fig.  1,  each  of  these  modifications  comprising 
metallic  gaskets. 

Figure  7  is  an  axial  sectional  view  of  a  coupling 
adaptable  to  hoses. 

Lake  reference  numerals  designate  like  parts 
throughout  the  several  views. 
(5     Reference  being  first  had  to  Figs.  1  and  2.  the 
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numerals  I,  2  designate  a  pair  of  pipe  sections 
mutually  aligned  and  abutted  end  to  end.  3  is  a 
union  or  nipple  having  in  half  longitudinal  sec- 
tion an  anvil-like  outline  as  shown  and  provided 
with  two  threaded  portions  4,  5  cn  its  outer  face 
and  with  oppositely  directed  outwardly  divergent 
tapers  6,  7  on  its  inner  face.  8,  9  are  a  pair  of 
cap  nuts  whose  tapped  skirts  can  be  screwed  to 
a  varying  extent  over  the  threaded  portions  4,  5. 

10,  10  designate  a  pair  of  compressible  or  plas- 
tic sleeves  adapted  to  be  clamped  into  tight  con- 
tact intermediate  the  piping  I — 2  and  the  union 
3.  Each  sleeve  10  is  provided  at  one  end  (which 
may  be  called  the  leading  end)  with  an  annular 
bead  or  bulge  1 1  and  comprises  an  annular  head 
or  body  12  at  the  opposite  end  (which  may  be 
termed  the  trailing  end).  The  head  and  bead 
are  interconnected  by  a  tapering  portion  1 3.  The 
degree  of  taper  or  conicity  of  this  portion  1 3  with 
respect  to  the  horizontal  is  smaller  than  that  of 
the  inner  surfaces  6,  7  of  the  union  3. 

14  designates  a  clamping  or  braking  ring  shown 
separately  in  Pig.  3  and  comprising  a  plain  cylin- 
drical portion  15  and  a  frustum-shaped  portion 
!  6  formed  with  spaced  nicks  or  notches  1 7  which 
enable  it  to  become  distorted  when  clamped  into 
position. 

In  the  constructional  form  illustrated  in  Fig.  1, 
the  sleeve  (0  is  formed  at  its  trailing  end  beyond 
its  annular  head  12  with  a  concentric  lip  18 
which  slants  off  in  a  direction  opposite  to  that 
in  which  the  frustum-shaped  portion  16  of  the 
braking  ring  14  slants.  In  the  illustration  shown 
by  the  left  hand  side  of  Fig.  2,  the  sleeve  10  is 
made  up  of  two  separate  parts  having  an  inter- 
mediate gap  in  which  is  received  a  portion  of  the 
braking  ring  14.  Each  part  of  the  sleeve  10  par- 
takes of  the  tightness  and,  moreover,  the  head 
part  1 2  also  acts  to  absorb  or  damp  vibrations. 

The  way  of  assembling  a  coupling  as  shown  in 
Figs.  1  and  2  is  as  follows:  Once  the  pipe  sections 
1 ,  2  are  abutted  end  to  end  and  engaged  through 
the  union  3  which  does  not  require  any  special 
trimming,  the  leading  or  beaded  ends  1 1  of  the 
sleeves  10  are  inserted  at  6,  7  and  the  cylindrical 
parts  1 5  of  the  braking  rings  1 4  are  engaged  over 
the  sleeve  heads  12.  The  nuts  8,  9  are  after- 
wards screwed  upon  the  threaded  ends  4,  5  of 
the  union  3.  Owing  to  the  ensuing  compression, 
the  beads  1 1  penetrate  into  the  conical  recesses 
6,  7  and  provide  a  first  tight  joint  while  the  heads 
12  which  are  also  compressed  provide  a  second 
tight  joint.  On  completion  of  the  clamping 
process,  the  frustum-shaped  portions  16  of  the 
braking  ring  14  bite  into  the  material  of  which 
the  pipe  sections  are  made  and  so  become  an- 
chored to  them.  Such  anchorage  is  completed 
in  the  form  shown  in  Fig.  1  by  that  of  the  lip  18 
which  is  compressed  and  brought  closer  to  the 
head  1 2  by  the  nut  push  while  in  the  form  shown 
in  Fig.  2  the  separate  head  12  forms  an  addi- 
tional zone  providing  tightness  and  compression 
between  the  braking  ring  14  and  the  piping. 
This  permits  the  frustum-shaped  portion  of  the 
braking  ring  14  to  be  arranged  in  either  direc- 
tion or  alternatively  the  braking  ring  to  the  dupli- 
cated, in  opposite  directions  without  any  risk  of 
disengagement.  When  the  sleeve  is  made  in  two 
parts,  there  may  be  provided  a  threaded  sheath 
19  adapted  to  be  screwed  into  the  bore  of  the 
nut  8  and  to  cooperate  with  a  washer  20  so  as 
to  clamp  together  the  sleeve  10  and  the  braking 
ring  (4. 

In  the  modification  illustrated  in  Fig.  4,  there 
is  provided  between  the  lip  18  and  the  sleeve 


head  12  a  hollow  annulus  22  of  circular  cross  sec- 
tion capable  of  resiliently  flattening  itself  to  an 
oval  contour  under  the  push  exerted  by  a  brak- 
ing ring  constituted  by  a  conical  washer  and  thus 
5  of  providing  an  additional  tight  contact. 

In  the  other  modification  shown  in  Fig.  5,  the 
annulus  22  is  replaced  by  a  similarly  behaving 
annular  member  23  having  a  trough  shape  in 
cross  section  whose  free  edges  34,  35  are  adjacent 

10  the  piping  I  and  can  thus  bite  into  it  and  so 
become  anchored  therein  for  checking  any  undue 
motion  in  either  direction. 

In  the  other  modification  shown  in  Fig.  6,  the 
same  action  is  performed  by  a  set  of  resilient 

15  gasket  washers  24  disposed  in  substantial  par- 
allelism and  which  by  anchoring  themselves  into 
the  wall  of  the  piping  I  check  any  tendency  of 
this  piping  to  move  in  a  direction  opposite  to  the 
one  in  which  motion  is  prevented  by  the  action 

2q  of  a  cooperating  washer  2 1  abutted  against  the 
outermost  face  of  the  lip  18. 

It  will  be  understood  that  in  the  constructional 
forms  shown  in  Figs.  4,  5  and  6  which  are  par- 
ticularly concerned  with  rigid  piping  or  tubing, 
the  spheroidal  shape  of  the  bead  I  i  formed  on 
the  leading  end  of  the  sleeve  10  ensures  proper 
leak-proof  tightness  even  when  the  piping  I  has 
a  slight  obliquity  with  respect  to  the  union  3. 

The  constructional  form  shown  in  Fig.  7  is  ap- 
plicable to  a  hose  or  soft  tubing  which  is  inter- 
nally lagged  with  an  elongated  bushing  30  having 
one  of  its  ends  splayed  at  3 1  over  an  inner  shoul- 
der 34  on  the  union  3.  The  bushing  30  may  have 
a  screw  thread  32  of  relatively  large  pitch  on  its 
outer  face  to  engage  a  correspondingly  tapped 
portion  on  the  inner  face  of  the  hose  I .  In  this 
form,  the  compressible  sleeve  has  axially  extend- 
ing slits  33  cut  through  its  beaded  leading  end 
and  over  a  portion  of  its  tapering  wall  but  its 

40  trailing  end  has  no  lip.  The  purpose  of  these 
slits  is  chiefly  to  enable  the  bead  to  be  more 
strongly  clamped  to  the  union.  The  body  por- 
tion of  the  sleeve  I 0  is  formed  with  an  inner  an- 
nular recess  25  of  angular  outline  to  receive  a 

45  plastic  gasket  26  held  by  a  clamping  ring  27. 
This  gasket  precludes  any  fluid  leakage  from  the 
rear  part  of  the  inside  of  the  coupling  since  in 
this  construction  the  sleeve  is  mainly  adapted  to 
exert  a  clamping  effort  rather  than  to  provide 

50  tightness. 

In  the  left  hand  side  of  Fig.  7,  the  clamping 
ring  27  is  a  mere  annulus  housed  in  the  cap  nut 
8  and  abutted  against  the  adjacent  edge  of  the 
plastic  gasket  2S.    On  the  contrary,  in  the  right 

55  hand  side  of  Fig.  7,  the  clamping  ring  27  is  pro- 
vided with  an  extension  28  encompassing  the  pe- 
ripheral surface  of  the  gasket  2  b  and  abutted 
against  a  shoulder  29  formed  on  the  periphery 
of  the  sleeve  10.    This  ensures  a  still  better 

60  clamping  effect. 

The  arrangement  shown  in  Fig.  7  is  applicable 
to  rigid  pipings  subjected  to  vibrations  in  which 
case  the  bead  1 1  ensures  both  tightness  and  a 
holding  effect  while  the  gasket  26  absorbs  or 

65  damps  the  vibrations. 

It  will  be  understood  that  owing  to  the  afore- 
said constructions,  the  objects  of  the  invention 
are  properly  fulfilled  since  when  set  into  position 
each  compressible  and  plastic  sleeve  10  is  in- 

70  variably  held  in  tight  and  leakproof  contact  with 
the  adjacent  inner  and  outer  parts  while  keeping 
its  inherent  resiliency,  thereby  preventing  undue 
disengagement  and  breakages  under  stresses  such 
as  vibrations,  fluid  hammering  or  the  like  which 

75  might  otherwise  cause  the  metal  parts  to  become 
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brittle  in  the  long  run.  In  each  constructional 
form,  the  bead  on  the  leading  end  of  the  plastic 
sleeve  is  squeezed  or  resiliently  compressed  into 
perfectly  tight  contact  and  the  leak- proof ness  is 
supplemented  by  the  cooperation  of  the  trailing 
end  of  the  sleeve  and  piping.  Moreover,  pro- 
vision of  the  braking  member  (which  may  be 
single  or  multiple)  renders  the  coupling  still  more 
secure  where  somehow  the  nut  might  give  way 
since  besides  sheathing  the  trailing  end  of  the 
sleeve,  said  braking  member  is  automatically  an- 
chored to  the  piping  by  flattening  itself  towards 
a  plane  at  right  angles  to  the  longitudinal  axis 
of  the  union.  When  provided,  the  braking 
member  or  ring  maintains  adequate  pressure  of 
the  sleeve  on  the  piping  and  union  regardless  of 
vibrations,  while  not  curtailing  the  inherent 
pliability  of  the  coupling.  It  will  be  understood 
that  any  undue  disengagement  is  inhibited  since 
any  stress  liable  to  cause  it  would  bring  about  a 
deeper  anchorage  of  the  braking  ring  edge  into 
the  piping.  This  is  due  to  the  location  of  said 
edge  to  the  rear  of  the  sleeve  so  that  if  dragged 
by  the  piping,  the  braking  ring  would  be  brought 


closer  to  true  perpendicularity  and  would  thus 
still  more  bite  into  the  piping. 

The  lip  provided  on  the  trailing  end  of  the 
sleeve  particularly  where  the  latter  is  made  of  a 

5  metallo-plastic  substance  also  assists  in  the  at- 
tainment of  perfect  anchorage  and  tightness  by 
cooperating  with  the  braking  ring. 

Where  the  sleeve  is  built  up  of  two  parts,  its 
body  or  head  portion  acts  as  a  vibration  damper 

10  and  the  other  aims  are  also  reached. 

The  sleeve  might  be  grooved  or  fluted  to  pre- 
vent it  from  creeping  or  skidding  with  respect  to 
adjoining  parts  but  in  all  events  breakage  due  to 
repeated  hammering  stress  on  the  metal  is  pre- 

15  eluded  by  the  fact  that  such  grooves  or  flutes 
would  be  located  in  a  damped  part. 

All  such  and  similar  variations  are  included  in 
the  broad  wording  used  in  the  subjoined  claims 
wherein  the  word  "piping"  is  also  meant  to  in- 

20  elude  all  kinds  of  pipes,  tubes,  hoses  and  like 
tubular  lines  or  containers  while  the  word  "sleeve" 
involves  a  sleeve  made  bodily  or  in  built  up 
fashion  of  any  suitable  material  capable  of  be- 
having as  described  for  the  purpose  set  forth. 
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When  it  becomes  necessary  to  make  gear 
wheels  of  very  large  size,  if  they  are  to  work  at 
relatively  high  speeds,  under  considerable  loads 
and  if  their  direction  of  rotation  is  reversed  at 
full  speed,  very  serious  drawbacks  are  experi-  5 
enced  due  to  the  considerable  inertia  forces  that 
are  developed,  the  energy  to  be  absorbed  or  to  be 
transmitted  being  directly  proportional  to  the 
acceleration  and  to  the  mass. 

This  is  for  instance  the  case  of  wheels  made  10 
of  a  molded  material  (cast  iron  or  steel)  which 
have  a  very  great  inertia  (due  to  their  size  and 
to  their  mass)  and  furthermore  which  are  as  a 
rule  more  or  less  unbalanced. 

Such  wheels  have  been  used  up  to  the  present  15 
time  by  the  machine  makers,  in  particular  for 
the  control  and  the  drive  of  the  tables  of  planing 
machines.  But,  especially  in  this  last  mentioned 
case,  with  the  requirements  of  modern  manufac- 
turing and  the  use  of  high-speed  cutting-steel  20 
which  have  led  to  a  considerable  increase  of  the 
cutting  and  return  speeds,  very  great  difficulties 
are  experienced  due  to  the  fact  that  the  draw- 
backs above  pointed  out  involve  the  following 
conditions:  25 

(a)  They  reduce  the  precision  of  the  motion 
reversing; 

(b)  They  increase  the  time  necessary  for  this 
reversing  and 

(c)  They  produce  in  the  circuits  of  the  motor  30 
which  drives  the  machine  a  very  important  cur- 
rent rise  which  makes  it  necessary  to  increase 
very  much  its  size,  thus  further  accentuating  the 
inertia  of  rotor  of  the  motor  and  also  increasing 
the  price  of  the  motor  and  of  the  cables  thereof,  35 
while  involving  a  supplementary  consumption  of 
current  which  constitutes  a  prominent  drawback. 

These  various  drawbacks  lead  to  eliminating 
more  or  less  important  fractions  of  the  work  at 
both  ends  of  the  stroke  so  that  it  is  no  longer  40 
possible  to  use  the  whole  of  the  displacement  of 
the  table  and  relatively  long  periods  of  time  are 
lost,  which  consequently  reduces  the  efficiency  of 
the  machine. 

Furthermore,  the  unbalancing  of  the  gear  45 
wheels  tends  to  produce  vibrations  which  deteri- 
orate the  surface  of  the  piece  that  is  being  ma- 
chined. Finally,  the  resistance  coefficients  of 
molded  materials  lead  to  very  important  modules 
of  the  teeth  which,  combined  with  defective  bal-  50 
ancing,  makes  it  impossible  to  ensure  a  smooth 
and  continuous  drive. 

In  order  to  obviate  these  drawbacks,  a  solution 
has  already  been  proposed  which  consists  in 
welding  over  a  wheel  of  molded  material  (cast  fi5 


iron  for  instance)  a  ring  of  high  resistance  steel. 
Figures  1  and  2  of  the  drawings  show  gear  wheels 
of  this  kind,  Fig.  1  corresponding  to  the  case  of 
a  wheel  having  two  webs  and  Fig.  2  to  the  case 
of  a  wheel  having  a  single  web. 

However,  this  solution  is  far  from  being  per- 
fect. Indeed  it  permits  of  obtaining  a  smoother 
drive  by  reduction  of  the  module  of  the  teeth 
< due  to  the  high  resistance  of  the  material  which 
constitutes  the  ring  forced  on  the  molded  wheel) ; 
but,  on  the  other  hand,  it  does  not  permit  of 
substantially  reducing  the  diameters  since  for  a 
given  torque,  the  tangential  stresses  are  inversely 
proportional  to  the  diameters.  Furthermore,  the 
composite  wheel  thus  made  is  still  heavier  than 
the  wheel  made  wholly  of  cast  iron  or  of  molded 
material.  Under  these  conditions,  the  above 
mentioned  drawbacks  remain  in  their  greater 
part. 

The  object  of  the  present  invention  is  to  pro- 
vide a  gear  wheel  the  inertia  of  which  is  reduced 
to  a  minimum  and  which  can  be  easily  balanced. 

With  this  object  in  view,  according  to  an  essen- 
tial feature  of  my  invention,  the  gear  wheel  or 
gear  element  includes  a  rim  made  of  very  thin 
and  high  resistance  steel,  welded  to  sheets  of 
ordinary  steel  which  constitute  webs,  themselves 
welded  to  the  hub  also  made  of  ordinary  steel, 
stiffening  rays  being  further  eventually  incor- 
porated in  the  structure. 

Other  features  of  the  present  invention  will 
result  from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described  with  reference 
to  the  accompanying  drawings  given  merely  by 
way  of  example  and  in  which: 

Figs.  1  and  2,  as  above  stated,  are  diagram- 
matical views  showing  known  wheels  given  by 
way  of  comparison; 

Fig.  3  is  a  transverse  sectional  view  of  a  gear 
wheel  made  according  to  the  invention,  this  sec- 
tion being  made  in  a  plane  passing  through  the 
axis  of  revolution  of  the  wheel; 

Fig.  4  is  a  section  corresponding  to  Fig.  3  but 
in  a  plane  at  right  angles  to  the  axis  of  revo- 
lution of  the  wheel ; 

Fig.  5  is  a  sectional  view  analogous  to  Fig.  3 
but  showing  another  embodiment  of  the  inven- 
tion; 

Fig.  6  is  an  elevational  view  corresponding  to 
Fig.  5. 

As  shown  by  these  drawings,  a  wheel  accord- 
ing to  the  present  invention  includes  a  rim  I, 
of  high-tensile  steel,  of  rectangular  section, 
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which  is  welded  at  2  on  a  web  3  (embodiment 
of  Figures  5  and  6)  or  on  two  webs  4  and  4' 
(embodiment  of  Figures  3  and  4),  said  web,  or 
webs,  being  made  of  ordinary  steel  sheet.  On 
said  web,  or  webs,  there  is  welded  at  5  a  hub 

6  of  ordinary  steel.  Furthermore,  in  order  to 
eliminate  resonance  phenomenons,  the  wheel  may 
be  fitted  with  stiffening  rays  or  frames  7.  In 
the  embodiment  of  Figures  3  and  4,  these  parts 

7  are  apertured  while  in  the  embodiment  of  Fig- 
ures 4,  5  and  6,  they  are  made  solid.  These 
rays  of  frames  are  also  welded  at  8  to  rim  I 
and  at  9  on  hub  6.  They  are  welded  at  10,  9 
and  8  to  the  inner  walls  of  the  webs,  to  the 
outer  surface  of  the  hub,  and  to  the  inner  sur- 
face of  the  rim  respectively. 

The  combined  wheels  made  as  above  described 
may  undergo  a  thermal  treatment  after  welding 
of  the  different  parts  thereof,  in  order  to  obtain 
homogeneity  and  the  desired  characteristics  of 
the  matter. 

The  preceding  explanations  have  pointed  out 
the  advantages  of  gear  wheels  made  according 
to  the  invention  over  the  gear  wheels  made  prior 
to  this  invention,  including  those  having  a  steel 
ring  forced  upon  the  molded  wheel  body  (Figures 
1  and  2)  and,  of  course,  the  wheels  which  are 
entirely  made  of  molded  material.  These  advan- 
tages consist  chiefly  in  a  reduction  of  the  mass 
of  the  wheel  and  therefore  of  its  inertia.  They 
lie  also  in  the  greater  facility  of  balancing  the 
gear  wheels  thus  made. 

First,  a  defect  in  balancing  is  less  to  be  feared 
in  a  piece  which  is  not  obtained  by  molding, 


while  in  the  case  of  molded  pieces  it  is  practically 
impossible  to  prevent  a  defective  distribution  of 
the  matter,  due  to  air  pockets,  bad  molding  and 
other  defects. 

6  There  is  no  risk  of  such  a  drawback  in  the 
case  of  the  wheel  according  to  the  invention  since 
the  use  of  molded  parts  is  wholly  eliminated.  A 
lack  of  uniformity  in  the  distribution  of  the  mat- 
ter could  therefore  result  only  from  the  weldings 

10  but,  on  the  one  hand,  the  influence  of  such  un- 
equalities  of  distribution  of  the  matter  is  very 
small  and,  on  the  other  hand,  it  can  be  corrected 
very  easily.  As  a  matter  of  fact,  in  view  of  the 
relatively  low  weight  of  the  wheel,  very  little  is 

15  necessary  for  restoring  a  good  balancing  while 
on  the  contrary,  with  very  heavy  wheels  such  as 
those  of  Figures  1  and  2,  it  is  necessary  to  add 
relatively  great  amounts  of  matter  and  this  in 
an  experimental  manner,  without  having  any  cer- 

20  tainty  of  reaching  the  full  desired  result. 

Therefore,  to  sum  up,  the  wheel  according  to 
the  invention  is  of  an  inertia  reduced  to  the 
minimum.  It  is  very  easy  to  manufacture.  And 
it  can  be  perfectly  balanced. 

25  Of  course,  the  method  of  manufacturing  above 
described  can  be  applied  not  only  to  the  wheels 
shown  by  the  drawing  but  to  any  other  kind  of 
wheel  or  even  of  toothed  sector.  It  might  also 
be  used  with  the  same  advantages  for  the  manu- 

30  facture  of  wheels  without  teeth,  pulleys,  etc.  and 
especially  when  applied  to  machines  having  a 
reciprocating  motion. 
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The  present  invention  relates  to  devices  for  ad- 
justing the  feed  or  displacement  of  certain  parts 
of  machine-tools  or  the  like. 

Up  to  the  present  time,  the  devices  used  for 
the  adjustment  of  the  feed  of  the  tool  (in  a 
planing  machine)  or  of  the  table  (in  a  shaping 
machine  or  in  a  slotting  machine  or  a  punch- 
ing machine  for  instance)  were  constituted  either 
by  friction  devices,  rack  and  pawl  systems,  con- 
nected to  the  main  control  of  the  machine,  or  by 
autonomous  electric  motors  which  were  electri- 
cally braked  (by  counter  current  or  through  mag- 
netic means)  and  all  these  devices  were  of  a 
great  mechanical  complication  and  of  a  high  cost 
while  being  rather  delicate  to  conduct. 

As  a  rule,  the  stopping  of  these  devices  was  not 
instantaneous  and  a  certain  supplementary  path 
was  travelled  over  after  the  exact  time  where  said 
stopping  was  to  take  place.  Furthermore,  this 
supplementary  path  was  variable  (in  particular 
in  accordance  with  the  speed  and  the  inertia  of 
the  moving  parts)  and  it  was  impossible  to  de- 
termine it  in  a  very  accurate  manner.  Under  such 
conditions,  such  devices  did  not  permit  of  ob- 
taining an  exact  and  invariable  adjustment  of  the 
feed  of  the  tool  or  of  the  table. 

The  object  of  the  present  invention  is  to  pro- 
vide a  device  of  the  type  above  mentioned,  which 
obviates  these  drawbacks. 

With  this  object  in  view,  an  essential  feature 
of  the  invention  consists  in  the  use  of  an  electric 
motor  which  is  mounted  directly  upon  the  feed 
box  without  any  intermediate  transmission  and 
which  controls  an  oscillating  part,  the  amplitude 
of  movement  of  which  determines  the  value  of  the 
feed  and  is  itself  driven  by  a  crank  pin  system 
which  turns  through  a  full  revolution  after  each 
stroke  of  the  table  (for  instance  in  the  case  of  a 
planing  machine)  or  of  the  tool  (for  instance  in 
the  case  of  a  planing  machine  or  a  slotting  ma- 
chine) . 

According  to  another  feature  of  my  invention, 
the  means  for  transmitting  movement  from  the 
above  mentioned  oscillating  element  to  the  part 
which  controls  the  feed  includes  a  pawl  and 
ratchet  device,  the  combination  of  said  device 
and  of  the  oscillating  element  making  it  possible 
to  avoid  the  necessity  of  reversing  the  direction 
of  movement  of  the  control  motor  Furthermore, 
as  the  feed  is  determined  solely  by  the  adjustable 
amplitude  of  the  movement  of  the  oscillating  ele- 
ment, there  is  no  necessity  of  having  the  control 
motor  stopped  in  an  accurate  manner  at  a  Dre- 
determined  point,  as  in  the  systems  used  prior  to 
this  invention. 


Other  features  of  the  present  invention  will  re- 
sult from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

A  preferred  embodiment  of  the  present  inven- 
5  tion  will  be  hereinafter  described  with  reference 
to  the  accompanying  drawings  given  merely  by 
way  of  example  and  in  which: 

Fig.  1  is  a  perspective  view  of  a  planing  ma- 
chine having  a  single  vertical  frame  and  which 
10  is  made  according  to  the  present  invention. 

Fig.  2  is  a  cross  section  of  a  feed  box  made 
according  to  the  invention;  and 

Fig.  3  is  a  sectional  view  on  the  line  III — III  of 
Fig.  2. 

15  As  shown  by  the  drawing,  in  order  to  produce 
the  feed,  for  instance  in  a  planing  machine,  I 
make  use  of  an  electric  motor  !  which  is  fitted  on 
the  casing  2  of  the  feed  control  device.  The  shaft 
of  this  motor  carries  an  endless  screw  3  which 

20  meshes  with  a  helical  wheel  4  carried  by  a  disc 
5  (Figure  3).  This  disc  5  carries  a  crank  pin  6. 
the  position  of  which  is  adjustable,  in  a  manner 
which  will  be  hereinafter  described,  in  an  elon- 
gated slot  7  provided  in  an  oscillating  piece  8 

25  which  constitutes  one  of  the  essential  parts  of  the 
device  according  to  the  present  invention. 

This  oscillating  piece  8  is  pivoted  about  an  axis 
9  carried  by  the  wall  of  casing  2.  The  periphery 
of  said  oscillating  piece  forms  a  toothed  sector 

30  )  0  which  meshes  with  a  toothed  wheel  1 1  rigid 
with  a  toothed  wheel  !  2  provided  with  inner  teeth 
so  as  to  form  a  ratchet  wheel  (Figure  2) . 

The  teeth  of  said  ratchet  wheel  are  adapted 
to  cooperate  with  pawls  13  pivotally  mounted  on 

35  a  disc  14  keyed  on  a  shaft  15  journalled  in  bear- 
ings 16,  carried  by  the  casing  of  the  device.  On 
this  shaft  15  there  is  also  keyed  a  pinion  17, 
which  meshes  with  the  toothed  wheel  18,  the  lat- 
ter driving  feed  screw  19  which  causes  tool-car- 

40  ria?e  20  to  move  forward  a  given  distance. 

The  position  of  crank  pin  6  in  the  slot  7  of  oscil- 
lating piece  8  is  adjusted  by  means  of  an  operat- 
ing hand  wheel  21  located  on  the  outside  of  the 
casing  and  rigid  with  a  spindle  22.  the  inner  end 

45  of  which  carries,  fixed  thereon,  a  bevel  pinion  23. 
This  pinion  23  meshes  with  another  bevel  pinion 
24  keyed  on  a  shaft  25,  havin?  a  threaded  portion 
upon  which  can  move  a  nut  26  rigid  with  a  block 
27,  in  which  crank  pin  6  can  turn  and  which  can 

50  slide  in  slot  7. 

When  motor  I  is  in  operation,  it  drives  through 
the  transmission  above  described,  crank  pin  6, 
which  then  moves  along  a  circle  shown  in  dot- 
and-dash  line  at  x — v — z — w  of  Figure  2.    As  a 

55  consequence  of  this,  oscillating  sector  8  is  caused 
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to  oscillate  between  two  extreme  positions  (the 
extreme  positions  of  the  axis  of  symmetry  of  os- 
cillating piece  8  are  shown  in  dot-and-dash  lines 
in  Fig.  2).  Under  these  conditions,  the  ampli- 
tude of  the  movement  of  the  oscillating  piece  will 
remain  the  same  as  long  as  the  eccentricity  of 
crank  pin  6  is  not  changed  and  consequently  the 
rotation  of  wheel  12,  disc  14  and  feed  screw  19 
will  also  remain  the  same  as  long  as  the  eccen- 
tricity of  crank  pin  6  is  not  varied. 

If,  for  instance,  motor  !  runs  in  such  manner 
as  to  drive  wheel  4  in  the  direction  of  arrow  / 
(Figure  2),  oscillating  piece  8  will  move  in  the 
direction  of  arrow  /i  and  ratchet  wheel  12  in  the 
direction  of  arrow  h,  driving  disc  14  which  car- 
ries pawls  13,  in  the  same  direction,  together  with 
shaft  15.  The  rotation  of  said  shaft  15  will  be 
transmitted  through  pinion  1 7  and  toothed  wheel 
1 8  to  the  feed  screw  f  9  of  the  tool  carriage. 

This  feed  movement  will  take  place  during  the 
portion  of  the  movement  of  crank  pin  6  corre- 
sponding to  the  circular  arc  x — y — z.  When,  un- 
der the  action  of  the  motor  turning  always  in  the 
same  direction,  crank  pin  6  moves  along  circular 
arc  z — w — x,  oscillating  piece  8  turns  in  the  op- 
posite direction,  that  is  to  say  in  the  direction  of 
arrow  fi  (Figure  2).  In  the  course  of  this  last- 
mentioned  movement  ratchet  v/heel  12  turns  in 
a  direction  opposed  to  that  of  arrow  h  and  pawls 
13  slide  over  the  teeth  of  said  ratchet  wheel.  In 
other  words,  when  crank  pin  6  moves  through 
circular  arc  z — w — x,  disc  14  and,  consequently, 
shaft  15  and  feed  screw  19  are  not  driven.  The 
feed  movement  is  therefore  stopped  when  crank 
pin  6  comes  to  point  z  and  said  movement  can  be 
resumed  only  when  crank  pin  6  passes  at  point  x. 

If  the  position  of  crank  pin  6  ;n  slot  7  (that  is 
to  say  the  eccentricity  of  said  crank  pin)  is  modi- 
fied, the  radius  of  circumference  y — z — w — x  is 
varied,  the  limit  of  variation  being  zero  (crank 
pin  6  being  then  co-axial  with  disc  5)  and  a  max- 
imum value.  I  thus  vary  the  angle  of  amplitude 
a  of  the  movement  of  the  oscillating  piece  and, 
consequently,  the  angle  of  rotation  of  toothed 
wheel  1 1  and  finally  the  value  of  the  angle  of  ro- 
tation of  feed  screw  1 9  which  determines  the  feed. 
Thus,  the  value  of  the  feed  depends  exactly  upon 
the  amplitude  of  the  movement  of  oscillating 
piece  8,  which  can  be  adjusted  to  the  desired 
value  in  a  highly  accurate  and  invariable  manner. 

It  has  been  explained  that  the  feed  movement 
takes  place  while  crank  pin  6  is  moving  through 
circular  arc  x — y — z  and  that  circular  arc  z — 
w — x  corresponds  to  no  movement  of  the  trans- 
mission elements  1 4 —  1 5 — 17 —  1 8 —  1 9 .    This  zone 
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z — w — x  is  thus  available  for  stopping  the  move- 
ment of  the  motor  at  one  of  the  ends  of  the 
stroke  of  the  planing  machine  table. 

Supposing  that  Figure  2  shows  the  adjustment 
for  the  maximum  feed,  it  will  be  seen  that  zone 
z — w — x  has  at  this  time  a  minimum  value.  If, 
for  instance,  this  feed  movement  corresponds  to 
about  20%go  of  a  revolution  of  crank  disc  5  (cir- 
cular arc  x — y — z  of  the  travel  of  crank  pin  6), 
the  motor  will  stop  at  any  point  of  the  remaining 
10%eo  of  the  circumference  (circular  arc  2 — w — x 
of  the  travel  of  crank  pin  0.  In  other  words,  it 
is  not  necessary  to  obtain  any  delicate  adjust- 
ment of  the  stopping  of  the  engine. 

If,  as  in  the  embodiment  illustrated  by  the 
drawing,  I  cons:der  the  case  of  a  planing  ma- 
chine, the  table,  when  reaching  the  end  of  its 
stroke,  closes  the  circuit  in  motor  1  which  starts 
running,  crank  pin  6  starting  from  any  point  of 
circular  arc  z — w — x.  This  crank  pin  travels 
over  circumference  x — y — z — w  in  the  direction 
of  arrow  /,  the  feed  movement  beginning  when 
said  crank  pin  reaches  point  x  and  ending  when 
the  crank  pin  has  reached  point  z.  When  it  has 
moved  slightly  past  this  last  mentioned  point,  the 
very  movement  of  said  crank  pin  causes  the  cir- 
cuit of  motor  I  to  be  opened  through  an  electric 
device  not  shown  by  the  drawing,  whereby  crank 
pin  6  stops  at  any  point  of  circular  arc  z — 10 — x. 
where  it  is  ready  to  resume  its  movement  for  a 
new  stroke  of  the  table. 

The  preceding  explanations  show  that  the  in- 
vention, in  addition  to  the  very  high  accuracy 
which  can  be  obtained  in  a  very  simple  manner 
for  adjusting  the  feed  of  the  tool  or  all  other 
part,  has  the  advantage  of  utilizing  a  matter 
which  has  not  to  be  reversed  in  operation  except 
for  the  quick  and  continuous  displacement  of  the 
carriages  which  has  not  been  shown  on  the  draw- 
ing as  being  not  a  part  of  the  present  invention. 

The  device  above  described  and  illustrated  by 
Figs.  2  and  3  can  be  placed,  as  shown  by  Fig.  1, 
at  the  end  of  the  cross  piece  of  the  planing  ma- 
chine. In  big  machines,  it  might  also  be  mount- 
ed on  the  carriage  itself. 

The  same  device  is  also  applicable  not  only  to 
control  the  feed  of  the  tool  in  planing  machines 
but  also  to  the  control  of  the  tables  in  shaping 
machines  or  slotting  machines  for  instance.  In 
a  general  manner,  the  device  according  to  the  in- 
vention can  be  applied  to  all  kinds  of  machines 
of  which  it  is  necessary  to  obtain,  at  predeter- 
mined times,  an  accurate  feed  or  displacement  of 
a  part  of  the  machine. 

CHARLES  WILLIAM  BERTHIEZ. 


published  c.  w.  berthiez  Serial  No. 

DEVICES  FOR  ADJUSTING  THE  FEED  OR  DISPLACEMENT    Af%„  amti 
JULY  13,1943.  OF  CERTAIN  PARTS  OF  MACHINE-TOOLS  467)858 

OR  THE  LIKE 

BY  A.  P.  C.  Filed  Dec.  4,  1942  2  Sheets-Sheet  1 


CHRRLES IMIlism  Berthiez. 

9  ffi*rofftjeys 


published  c.  w.  berthiez  Serial  No. 

DEVICES  FOR  ADJUSTING  THE  FEED  OR  DISPLACEMENT 
JULY  13,1943.  OF  CERTAIN  FARTS  OF  MACHINE-TOOLS  467,858 

OR  THE  LIKE 

BY  A.  P.  C.  Filed  Dec.  4,  1942  2  Sheets-Sheet  2 


Charles  Williztn  dt-rthmz. 

His  J1TORNEYS 


I 


Published  July  13,  1943 


Serial  No.  469,105 


ALIEN   PROPERTY  CUSTODIAN 


BUNDLE  TYING  MACHINE 

Jean  Joseph  Martin  Lambert  Marchand,  The 
Hague,  Holland;  vested  in  the  Alien  Property 
Custodian 

Application  filed  December  15,  1942 


The  invention  relates  to  an  improved  machine 
for  tying  a  bundle  of  letters,  books  or  like  docu- 
ments or  for  binding  one  or  more  other  objects,  of 
the  kind  as  described  in  the  prior  U.  S.  A.  Patent 
No.  2,198,440.  This  prior  machine  comprises  a 
member  in  the  form  of  a  tying  ring,  intermittently 
rotatable  always  in  one  and  the  same  direction 
during  a  tying  operation  and  a  clamping  device 
mounted  on  said  ring,  which  seizes  the  primary 
end  of  a  typing-medium  from  a  revolving  sup- 
port and  pulls  it  around  the  articles  to  be  tied. 
Furthermore  means  are  provided  for  firmly  con- 
necting the  adjacent  parts  of  the  tying-medium 
by  means  of  a  metal  clip,  which  parts  are  laid 
together  in  overlapping  position  after  the  wrap- 
ping. 

An  important  object  of  my  invention  particu- 
larly consists  in  the  perfection  of  a  machine  of 
the  kind  mentioned  in  such  way  as  to  enable  the 
machine  still  more  to  satisfy  all  requirements, 
whereas  the  use  of  it  will  completely  attune  to 
the  ordinary  practice,  more  particularly  with  re- 
gard to  the  nature  of  the  applied  tying-medium. 

One  feature  of  the  present  invention  resides  in 
the  provision  of  an  adjustable  braking-arrange- 
ment by  means  of  which  the  tension  of  the  tying- 
medium,  gripped  by  the  clamping-device  on  the 
tying  ring,  can  be  accommodated  to  the  strength, 
stiffness  or  to  the  other  properties  of  the  material, 
used  for  said  tying-medium,  whereas  at  the  same 
time  doubly  adjustable  means  are  provided  to  ac- 
commodate also  the  extent  of  deformation  of  the 
metal  connecting  clip  to  said  properties. 

According  to  the  invention  the  tying-medium, 
coming  from  a  bobbin,  before  it  is  led  further  to 
the  revolving  support,  passes  along  a  stationary 
abutment,  against  which  abutment  it  is  pressed 
by  means  of  a  brake-lever,  pivotable  on  a  fixed 
point  under  the  action  of  a  spring,  whereby  the 
brake-acLion  of  said  lever  can  be  varied  such, 
that  the  spring  may  be  connected  to  the  lever  in 
various  distances  from  the  fixed  point  of  rota- 
tion. In  this  way  the  tension  of  the  tying-me- 
dium may  be  accommodated,  e.  g.  to  the  more  or 
less  flexibility  of  the  material  used  for  said  me- 
dium. 

According  to  another  feature  of  the  invention 
mean:;  are  provided  to  equalize  the  deformation 
and  the  size  of  the  connecting  clip  to  the  thick- 
ness of  the  tying-medium.  For  that  purpose,  the 
sliding  matrix,  which  effects  the  deformation  of 
the  clip  in  co-operation  with  a  stationary  abut- 
ment, is  moved  by  means  of  a  lever-system  ac- 
tuated from  a  cam-shaft,  said  system  comprising 
a  toggle-lever,  one  arm  of  which  is  pivotally  con- 
nected to  the  sliding  matrix,  whereas  the  ether  is 
pivotable  in  a  fork,  which  is  adjustable  in  the  di- 
rection of  the  sliding  movement  of  the  matrix. 
Furthermore  a  lever,  directly  moved  by  the  cam- 
shaft and  acting  on  the  toggle-lever  through  a 
connecting  bar,  is  pivotably  mounted  in  a  bear- 
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ing,  adapted  to  be  slidably  adjusted  in  a  trans- 
verse direction  to  the  sliding  movement  of  the 
matrix. 

A  further  feature  of  the  invention  relates  to 
means  for  increasing  the  solidity  or  strength  of 
the  clip-connection  and  thus  to  attune  the  same 
also  to  any  relatively  stiff  material  of  the  tying- 
medium.  For  that  purpose  the  end  face  of  the 
sliding  matrix,  situated  opposite  to  the  station- 
ary abutment  is  provided  with  a  semi-circular 
groove,  being  interrupted  over  a  given  length  in 
the  middle  by  a  recess  of  greater  depth  trans- 
versely to  the  groove,  such  that  at  both  sides  of 
said  recess,  projecting  teeth  are  obtained  holiowed 
by  the  groove-parts,  which  at  the  pressing  of  the 
metal  connecting  clip  will  squeeze  the  ends  of  the 
same  more  than  its  middle  part. 

In  providing  a  machine  of  the  described  char- 
acter, the  possibility  is  obtained  to  lead  round 
the  tying-medium  or  to  bold  fast  the  same 
throughout  the  complete  operation  of  the  ma- 
chine with  such  a  tension  as  is  required  with  re- 
gard to  the  kind  of  material  used  for  the  tying- 
medium  and  at  the  same  time  to  make  the  con- 
nection, of  the  ends  of  it  by  the  metal  clip  more 
or  less  intensive,  likewise  corresponding  to  the 
used  material.  In  consequence  also  various  ma- 
terial may  be  used  for  the  tying,  that  is  as  well 
thin  or  thick,  as  also  relatively  stiff  or  flexible 
material.  Thus  also  ordinary  papc:  may  be  ap- 
plied as  a  tying  medium,  which  then  is  rolled  or 
twined  in  the  form  of  a  string  or  the  like  and  is 
adapted  to  be  tied  around  the  bund!e  with  the 
same  effect  and  in  exactly  the  same  manner. 

Other  advantages  and  features  of  invention  will 
be  disclosed  during  the  description  of  a  practical 
embodiment  of  the  invention,  illustrated  in  the 
accompanying  drawings,  in  which  similar  refer- 
ence characters  represent  corresponding  narts  in 
all  the  views. 

Fig.  1  is  a  view  of  the  braking-arrangement  for 
the  passing  tying-medium. 

Fig.  2  illustrates — also  in  view — ^he  adjustable 
mechanism  for  the  sl'ding  movement  of  the 
matrix,  when  forming  the  metal  connecting  clip. 
For  the  sake  of  clearness  some  of  ihe  principal 
parts  of  the  machine  are  Shown  in  bcfb  figures, 
although  they  do  not  relate  directly  to  the  in- 
vention. 

Fig.  3-5  show  same  details  at  a  larger  scale. 

Referring  to  the  drawings.  I  indicates  that,  part 
of  the  tying  ring,  that  is  visible  underneath  the 
table  2,  which  ring  rotates  above  said  table  in  the 
guard  casing  3.  The  driving  toothed  v/hee!  4  is 
mounted  on  the  shaft  5  and  engages  with  the 
toothed  rim  on  the  outer  peripheral  edge  of  the 
ring.  On  the  hollow  shaft  6,  the  revolving  sup- 
port 7  is  secured.  The  pulleys  8  and  9  are  pro- 
vided for  the  purpose  of  leading  the  tying-medi- 
um.  In  this  figure  the  path  of  said  tying-medi- 
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um  from  the  bobbin  1 0  up  to  the  ring  I  is  clearly 
illustrated. 

According  to  the  invention,  the  tying-medium 
— only  as  an  example  in  the  following  indicated 
as  a  "string" — drawn  off  from  the  bobbin  10  and 
passing  through  an  opening  in  the  framework  1 1 , 
is  led  through  a  slot  in  a  brace  13,  fast  connected 
to  the  frame  and  after  that  over  the  pulleys  8,  9, 
8  and  through  the  hollow  shaft  6  up  to  the  recess 
of  the  support  7,  in  which  the  end  of  the  string 
is  tightened  by  means  of  the  blade  spring  1 5  ad- 
justable by  a  set-screw  14.  In  the  brace  !3  the 
string  is  pressed  with  friction  against  the  flat  in- 
ner side  of  the  brace  and  that  by  means  of  a 
brake-lever  16,  pivotable  at  17  on  a  fixed  point 
and  provided  e.  g.  with  a  pressing-pin  18,  situ- 
ated at  the  side  of  the  string.  A  spiral  spring  1 9 
is  connected  at  one  end  to  the  lever  18  and  with 
its  other  end  to  a  fixed  point  of  the  framework. 
Under  the  action  of  said  spring  the  lever  with  its 
pin  1 8  continuously  presses  the  string  against  the 
sidewall  of  the  brace,  in  such  way  that  it  brakes 
said  string  during  the  wrapping  with  a  certain 
friction,  when  being  pulled  through.  The  free 
arm  of  the  lever  16  is  provided  with  a  number  of 
holes  20,  equally  divided  on  its  length.  When  the 
end  of  the  spring  19  e.  g.  is  connected  to  one  of 
the  upper  holes,  the  effective  part  of  the  lever  is 
increased  for  the  braking  action,  by  that  the  dis- 
tance between  the  fastening-point  and  the  point 
of  rotation  will  be  greater.  In  this  way  it  is  pos- 
sible to  adjust  the  force  of  braking  and  thus  also 
the  resulting  tension,  with  which  the  string  is  led 
further  through  the  machine,  according  to  the 
thickness,  strength  or  to  the  nature  of  the  ap- 
plied tying-medium. 

The  guiding  pulley  9  is  mounted  at  the  end  of  a 
lever  2 1 ,  pivotable  on  a  fixed  point  under  the  ac- 
tion of  a  spring,  for  the  purpose  to  prevent  undue 
slack  in  the  string  e.  g.  when  tying  bundles  or  ob- 
jects of  very  small  dimensions.  In  this  case  the 
pulley  9,  being  normally  held  in  its  uppermost 
position  through  the  tension  of  the  string,  is 
moved  downwards  by  the  action  of  the  spring. 
In  the  embodiment  of  the  invention  as  illustrated 
in  the  drawing,  the  lever  21  is  provided  with  an 
abutment  22,  which  bears  against  the  frame- 
work at  a  given  lowermost  position  of  the  pulley 
9,  thus  preventing  a  further  movement  in  down- 
ward direction  of  said  pulley.  In  this  way  it  will 
be  prevented,  that  the  string  is  jammed  between 
the  sliding  matrix  23  and  the  lower  side  of  the 
table  2,  when  no  any  bundle  is  present  in  the 
machine. 

According  to  Pig.  2  the  matrix  23  is  slidably 
mounted  underneath  the  table  2  and  is  adapted 
to  roll  up  and  press  together  a  small  strip  of 
metal,  in  co-operation  with  a  stationary  abut- 
ment 24.  Said  strip  at  every  turn  is  cut  from 
a  metallic  band  25,  advanced  in  intermittent 
steps,  and  thus  deformed  to  a  connecting  clip. 
The  lever-system  provided  for  the  sliding  move- 
ment of  the  matrix  and  contrainedly  moved  from 
the  cam-shaft  28,  is  adjustable  as  well  in  the  di- 
rection of  the  movement  of  said  matrix  as  trans- 
versely to  this  direction.  For  this  purpose  the 
system  is  provided  with  a  toggle-lever  27,  28,  one 
arm  28  of  which  is  pivotably  connected  to  the 
matrix  23,  whereas  the  other  arm  27  is  pivotable 
on  a  fork  29.  Said  fork  is  screwed  with  an  in- 
ner screw-threaded  part  by  a  screw-nut  on  a 
corresponding  part  of  a  set-bolt  30,  which  nut 
serves  as  a  safety-nut.  By  screwing  the  bolt,  the 
fork  29  can  be  adjusted  over  a  given  distance  in 
an  horizontal  direction.    When  this  adjustment 


is  effected  in  such  way,  that  the  fork  e.  g.  is 
moved  to  the  left  in  Fig.  2,  then  the  matrix  23  is 
moved  also  to  the  left  and  the  distance  between 
the  matrix  23  and  the  abutment  24  is  increased 

5  and  the  reverse. 

The  lever  32,  which  is  connected  to  the  toggle- 
lever  27,  28  by  means  of  the  bar  31,  is  provided 
at  one  end  with  a  roller,  situated  against  the 
cam-disc  26  and  with  the  other  end  pivotably 

10  mounted  in  a  bearing  33.  Said  bearing  is  con- 
nected to  the  framework  by  means  of  bolts,  which 
are  adjustable  upwards  and  downwards  in  slots 
of  this  framework.  At  a  lowering  of  the  bearing, 
thus  in  that  case  also  of  the  point  of  rotation  of 

15  the  lever,  the  matrix  23  is  adjusted  in  such  way, 
that  a  greater  length  is  cut  off  from  the  metallic 
band,  that  is  moved  between  the  matrix  and  the 
abutment.  Thus  it  will  be  possible  to  exactly 
accommodate  the  connection  of  the  ends  of  the 

20  string  by  the  metal  clip  to  the  thickness  as  well 
as  to  the  strength  or  generally  to  the  nature  of 
material  applied  for  the  tying-medium.  To- 
gether with  the  adjustment  of  the  distance  be- 
tween the  matrix  and  the  stationary  abutment 

25  by  means  of  the  fork  29,  also  the  deformation  of 
the  metal  clip  is  brought  to  a  more  or  less  greater 
intensity. 

The  sliding  matrix  23  preferably  is  provided, 
as  illustrated  in  the  drawing,  at  its  side  turned 

30  to  the  abutment  24  with  a  head  34,  oscillably 
mounted  on  a  fixed  pin  under  action  of  a  spring, 
whereas  the  free  end  of  the  metallic  band  25 
abuts  against  the  end  face  of  said  head  34.  In 
the  end  face  a  semi-circular  groove  35  is  pro- 

35  vided  (Figs.  3,  4),  which  does  not  extend  to  the 
full  width,  however  for  a  large  part  is  interrupted 
in  the  middle  by  a  recess  37  of  greater  depth. 
In  this  way  at  both  sides  of  the  recess  37  project- 
ing hollow  teeth  35  are  formed.    Now  when  the 

40  matrix  23  is  pressed  against  the  abutment  24,  the 
clip,  cut  from  the  metallic  band  and  situated 
therebetween,  the  end  of  which  turned  to  the 
matrix  already  has  been  curved,  is  rolled  up,  thus 
forming  a  sleeve  around  the  overlapping  ends  of 

45  the  string  and  at  the  same  time  is  pressed  and 
deformed  by  means  of  the  projecting  hollow  teeth, 
giving  a  shape  as  indicated  on  an  highly  enlarged 
scale  in  Fig.  5.  The  middle  part  of  the  clip  situ- 
ated opposite  the  recess  is  only  turned  or  rolled 

50  up,  even  is  still  adapted  to  freely  bend  outwards 
to  a  small  extent,  whereas  both  the  ends  of  the 
clip  are  firmly  squeezed  round  the  ends  of  the 
string  therebetween  by  the  mentioned  teeth  and 
thus  assure  an  effective  tightening. 

55  An  exact  adjustment  of  the  fork  29  and  the 
bearing  33  of  the  lever-system  for  the  matrix  23 
respectively  enables  not  only  to  vary  the  distance 
between  the  matrix  and  the  stationary  abutment 
in  correspondence  with  the  thickness  of  the  ends 

Co  of  the  string  to  be  connected,  however  at  the 
same  time  to  effect  more  or  less  intensive  the 
deformation  of  the  ends  of  the  metal  clip  by  the 
teeth  26,  according  to  the  nature  of  the  material 
applied  for  the  tying-medium.    In  this  way  under 

05  all  circumstances  an  immovable  connection  is  ob- 
tained. 

It  will  be  evident,  that  the  provision  of  a  sep- 
arate head  34  for  the  matrix  not  always  will  be 
required,  rather  the  end  face  of  the  matrix  23 
70  itself,  situated  opposite  to  the  abutment,  may  be 
shaped  without  more  as  described  formerly  for 
the  head. 
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The  invention  relates  to  a  conveying  apparatus 
with  an  endless  chain,  such  as  may  be  applied 
e.  g.  in  installations  for  the  automatic  transfer 
and  sorting  of  postal  matter,  such  as  letters,  doc- 
uments or  similar  articles  from  one  or  more  cen- 
tral stations  to  a  plurality  of  delivery  points. 

It  is  of  great  importance  with  such  type  of 
apparatus,  that  the  conveying  of  the  articles 
takes  place  at  a  high  speed,  in  order  to  increase 
as  much  as  possible  the  output  of_  the  apparatus. 
Moreover,  however,  it  is  very  important,  that  the 
travel  of  the  conveying-chain  is  as  regularly  as 
possible,  in  order  that  the  intervals  of  time,  in 
which  a  given  distance  every  time  has  to  be  done, 
on  each  moment  and  under  all  circumstances 
synchronise  with  the  intervals  between  the  mo- 
ment of  supply  and  delivery  of  the  articles. 

For  that  reason  the  application  of  an  endless 
band  or  cable  has  to  be  rejected  in  advance,  for 
in  that  case  cannot  be  prevented,  that  said  band 
or  cable  shall  stretch  and  (or)  shrink  owing  to 
the  surrounding  temperature.  However  the  use 
also  of  an  endless  chain  has  its  particular  objec- 
tions, which  will  come  the  more  to  the  front, 
as  the  speed  of  motion  is  higher.  Indeed,  at  each 
movement  of  such  an  endless  chain,  it  occurs  at 
the  curves,  owing  to  the  chain  being  constructed 
with  mutually  connected,  straight  links,  that  at 
the  transfer  from  a  circular  into  a  straight  path, 
alternatively  a  retardation  and  an  acceleration 
is  caused  on  the  straight  part,  which  results  in  a 
jerking  or  shocking  movement  of  the  whole. 

Now  an  object  of  this  invention  is  to  com- 
pletely overcome  said  disadvantages  and  to  pro- 
vide an  endless  track,  comprising  a  number  of 
circular  and  straight  parts,  along  which  the  con- 
veying-chain is  moved,  whereby  at  every  point 
of  transfer  from  a  circular  path  into  a  path  ac- 
cording to  a  straight  line  or  reverse,  a  special  in- 
termediate bridge-part  is  provided,  forming  a 
connection  between  the  circular  and  straight 
part  of  the  track  and  the  course  of  which  inter- 
mediate bridge-part  is  designed  as  a  curve  in  such 
way,  corresponding  to  the  length  of  the  chain- 
links,  that  when  driving  a  circular  part  of  the 
chain  with  an  uniform  speed,  on  each  point  of  the 
complete  track  the  speed  of  the  chain  will  be  ex- 
actly the  same  and  equal  to  that  of  the  uniform 
motion. 

Although  not  at  all  restricted  thereto,  the  in- 
vention more  particularly  is  suitable  for  that 
type  of  sorting  devices,  in  which  the  real  con- 
veyer means  for  the  letters,  documents  or  the 
like,  to  be  distributed,  consist  in  containers, 
swingable  mounted  to  mutually  connected  con- 


veying-carriages,  the  sidewalls  of  these  carriages 
themselves  forming  the  chain  links  and  which 
endless  chain  conveyor,  thus  builded,  is  continu- 
ously moved  in  a  closed  cycle  over  an  endless 
5  track  along  one  or  more  control  apparatus  and 
along  the  different  places  of  delivery.  Thereby 
during  said  cycle  the  documents  to  be  distributed 
are  in  succession  deposited  at  any  point  of  the 
track  and  on  a  given  moment  in  an  appropriate 
10  container  and  at  another  point,  determined  by 
the  setting  in  the  control  apparatus  and  also  at 
a  given  moment  led  from  said  container  up  to 
the  place  of  delivery. 
According  to  another  object  of  this  invention 
15  said  arrangement  may  be  such  that  at  every  point 
of  transfer  in  the  cycle  of  the  chain  conveyor 
from  a  circular  path  into  a  path  according  to  a 
straight  line  a  special  intermediate  bridge-part 
is  provided,  the  course  of  it  being  designed  as  a 
20  complex,  connecting  curve,  which  touches  the 
straight  line  with  a  radius  of  curvature  of  such 
size,  that  the  transferring  curving  thus  obtained 
will  asymtotically  approach  the  designed  theo- 
retical curve  from  the  point  of  transfer  into  the 
25  straight  path. 

The  described,  new  construction  according  to 
this  invention  thus  assures  under  all  circum- 
stances a  regular  travel  of  the  endless  chain  at  a 
speed,  increased  as  much  as  possible  and  that 
30  independently  of  the  shape,  situation  or  length  of 
the  complete  track.  This  gives  the  important  ad- 
vantage of  a  very  simple  and  light  construction 
of  the  whole,  whereas  also  the  friction  may  be 
reduced  to  a  large  degree.  Moreover  the  work- 
35  ing  of  the  parts  is  influenced  in  a  most  advan- 
tageously way  and  only  a  smaller  driving  ca- 
pacity will  be  required.  In  a  sorting  and  convey- 
ing apparatus  as  mentioned  before,  moreover  the 
very  important  feature  is  obtained,  that  it  will 
be  possible  to  distribute  articles,  such  as  letters, 
documents  or  the  like,  all  of  different  size  and 
weight  in  exactly  the  same  manner  one  with  an- 
other. 

45  It  will  be  evident,  that  for  a  good  working  of 
the  whole  apparatus,  there  must  be  taken  care 
that  also  the  automatic  supply  and  delivery  of 
the  articles  to  be  distributed,  shall  be  in  agree- 
ment with  the  higher  speed  of  motion  of  the 

50  endless  chain,  that  is  to  say,  that  both  actions  also 
take  place  with  certainty  without  any  retardation 
or  acceleration  or  without  any  other  deviation 
at  the  right  moment  and  at  the  right  point.  In- 
deed, in  fact  of  the  higher  speed  of  motion  of 

55  the  endless  chain,  also  the  documents  are  to  be 
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deposited  in  the  containers  and  delivered  at  the 
places  of  delivery  at  a  higher  speed. 

An  object  of  the  invention  therefore  is  to  pro- 
vide said  containers  with  a  special  flexible  re- 
ceiving-device in  order  to  prevent  a  bouncing 
back  of  the  document,  being  thrown  in  at  that 
high  speed. 

Each  of  the  containers,  for  the  documents  to 
be  distributed,  travelling  together  with  the  end- 
less chain-conveyor  for  that  purpose  is  provided 
with  revolving,  segment-like  bottomflaps,  adapted 
to  be  turned  in  closed  position  downwardly,  when 
a  document  is  thrown  in  by  means  of  a  level- 
system,  under  the  action  of  a  spring,  thereby 
completely  damping  the  inertia  of  said  document, 
whereas  after  that  they  are  moved  back  in  the 
original  position  again  by  the  spring-action. 

Each  of  the  flaps  forming  the  container  bot- 
tom is  pivotally  connected  to  a  lever,  on  its  turn 
being  pivotable  at  one  end  in  a  point  of  the  side- 
wall  of  the  container,  whereas  both  levers  in  the 
completely  inward  position  of  the  flaps  are  pressed 
by  means  of  a  spring,  connected  to  the  other  end 
against  fixed  abutments. 

According  to  another  feature  of  the  invention 
the  segment-like  part  of  each  of  the  bottomflaps 
is  formed  with  such  a  rounding,  that  when  rotat- 
ing round  the  pivot  point  of  the  lever,  both  parts 
approach  each  other  and  grip  the  document,  be- 
ing thrown  in,  whereas  at  a  further  movement 
the  shafts  are  adapted  to  be  turned  sidewardly, 
dependent  on  the  thickness  of  the  document. 

Finally  a  further  feature  of  the  invention  is 
the  special  construction  of  the  details,  as  will  be 
described  in  the  following  and  as  indicated  in 
the  annexed  claims. 

In  order  to  enable  the  invention  in  all  its  de- 
tails to  be  readily  understood,  reference  is  made 
to  the  accompanying  drawings  which  illustrate, 
more  or  less  diagrammatically  and  by  way  of 
example,  the  construction  according  to  the  pres- 
ent invention. 

Pig.  1  shows  the  construction  of  the  theoretical 
as  well  as  the  approximate  course  of  the  inter- 
mediate bridge-part  in  the  chain-track; 

Fig.  2  is  an  upper  view  of  the  chain-track  ac- 
cording to  a  practical  embodiment  of  the  inven- 
tion; 

Fig.  3  shows  a  diagrammatical  sketch  of  a  sort- 
ing and  conveying  apparatus,  on  which  the  inven- 
tion more  particularly  may  suitably  be  applied; 

Figs.  4  and  5  are  views  partly  in  section  of  a 
container; 

Fig.  6  is  a  diagrammatical  upper  view  of  the 
supply-mechanism  for  projecting  a  document  or 
the  like  into  the  container,  whereas 

Fig.  7  shews  the  same  in  front  view. 

Referring  to  the  drawings,  I  (Fig.  1)  is  a 
straight  part  of  an  endless  chain-track,  meeting 
a  circular  part  2,  so  that  the  line  I  is  a  tangent 
to  the  circle  2,  drawn  with  radius  R  from  the 
centre  3.  The  chain-links  are  indicated  with  the 
chord  "a"  and  in  this  case  the  length  of  said 
links,  only  for  the  sake  of  a  clear  apprehension, 
is  made  equal  to  the  length  of  the  radius  R. 
Thus  so  far  this  system  of  lines  shows  the  nor- 
mal and  usual  course  of  a  track  for  an  endless 
chain,  being  moved  e.  g.  in  the  direction  of  the 
arrow.  Assuming,  that  the  driving  takes  place 
in  the  circular  part  and  the  motion  in  said  part 
is  uniform,  in  that  case  at  the  transfer  from  the 
circular  path  into  the  path  according  to  a  straight 
line,  a  retardation  and  alternatively  an  accelera- 
tion will  be  caused  in  the  straight  part,  such,  that 
the  motion  finally  shall  take  place  with  shocks; 


the  extent  of  said  retardation  and  acceleration 
respectively  is  proportional  to  the  speed  of  the 
chain  and  the  length  of  the  chain-links.  In  order 
to  obtain  also  in  the  straight  part  of  the  track 
-  the  same  absolutely  uniform  motion,  according 
to  the  invention  an  intermediate  bridge-part  is 
designed  between  circular  and  straight  path  in 
the  following  manner: 

Starting  from  the  point,  in  which  the  retar- 

IQ  dation  is  a  maximum,  that  is  in  the  point  4, 
the  point  5  is  situated  on  a  distance  =  V2R  from 
the  radius,  drawn  from  the  centre  3  and  going 
throught  the  tangent-point  of  the  circle  2  and 
the  line  I ,  whereas  than  the  point  4  is  given  by 

i .  describing  from  the  point  5  an  arc  with  a  radius 
equal  to  the  length  of  the  chain-link;  thus  the 
transferring  curve  to  be  designsd  starts  in  the 
point  5.  From  the  point  4  a  part  is  extended, 
equal  to  the  half-length  of  the  chain-link,  in  this 
case  =1/2R;  this  gives  the  point  6.  The  angle  at 
3  of  the  chain-link  is  bisected  and  gives  the  point 
7  on  the  circular  path.  From  this  point  7,  as  well 
as  from  the  point  0,  an  arc  is  described  with  a 
radius,  equal  to  the  length  of  the  chain-link,  viz. 
in  this  case  =R.    The  point  of  intersection  8  of 

z°  said  arcs  gives  a  point  of  the  desired  transferring 
curve.  In  dividing  the  length  of  the  link  extend- 
ing from  the  point  4,  as  well  as  the  angle  at  3 
on  the  circle  2,  in  equal  parts,  and  in  repeating 
the  before  mentioned  construction  for  each  of  the 

30  division  points,  the  curve  9  is  obtained  as  the 
course  for  the  transferring  bridge-part,  whereby 
said  part  assures  an  absolutely  uniform  speed  on 
the  straight  part  of  the  track.  The  complete 
course  of  the  track  2,  9,  I  is  theoretically  exact; 

i0  for  practice  however  a  more  simple  construction 
of  the  part  9  is  to  be  attained.  For  that  purpose 
a  tangent  is  drawn  to  the  curve  9  parallel  to  the 
line  I ;  from  the  point  5  again  an  arc  is  described 
with  the  length  of  the  link  so  that  a  point  4a  is 

40  obtained.  From  this  point  the  same  construc- 
tion, as  above  described,  is  repeated,  so  that  a 
second  curve  9a  is  given;  this  is  repeated  so  many 
times,  until  a  final  curve  10  is  found,  being  a 
.  complex  of  the  designed  transferring  curves  and 
'  which  curve  10  touches  the  straight  part,  formed 
by  the  tangent  II.  As  Fig.  1  illustrates,  the 
radius  of  curvature  is  such,  that  the  transferring 
curve  1 9  finally  approaches  the  designed  theoret- 

50  ical  curve  asymptotically  from  the  point  of  trans- 

°    fer  into  the  straight  path. 

Fig.  2  shows  a  complete  track  with  a  number 
of  intermediate  bridge-parts,  whereas  in  the  same 
figure  also  the  complete  theoretical  course  is  in- 
dicated.   The  difference  between  the  track  10,  1 1 

oa  and  the  theoretical  course  2,  9,  I  gives  an  ap- 
proximation, which  implies  for  practice  only  a 
deviation  that  may  be  neglected. 

From  the  foregoing  it  will  be  clear,  that  with 
the  new  construction,  a  completely  uniform  mo- 

00  tion  will  be  obtained,  more  particularly  also  in  the 
case  of  a  great  length  of  the  chain-links  and  at 
a  high  speed  in  the  travel.  Now  the  latter  is  the 
case  with  sorting  and  distributing  apparatus  for 
letters,  documents  or  similar  articles  of  the  type, 

65  as  already  mentioned  in  the  introduction  of  this 
description. 

A  scheme  of  such  an  apparatus  is  illustrated  in 
Fig.  3,  in  which  12  is  the  track  for  the  endless 
chain;  the  links  13  of  the  chain,  being  moved  over 

70  said  track  are  formed  by  the  side-walls  of  the 
mutually  coupled  carriages  14  with  the  swingable 
containers  15  connected  thereto.  The  carriages 
are  moved  along  the  bottom  of  control-apparatus 
16,  whereby  the  operator  deposits  the  documents 

75  to  be  distributed  one  after  the  other  and  at  the 
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same  time  makes  a  setting  on  the  key-board,  in 
order  to  determine  the  place  of  delivery  for  said 
document.  In  consequence  of  this  setting  the 
several  parts  of  the  mechanism  may  come  in  ac- 
tion, in  such  way,  that  at  every  turn  at  the  pro- 
jecting of  a  document  or  the  like,  the  latter  is 
brought  in  a  desired  container  15,  whereas  said 
container  is  swinged  out  automatically  above  the 
inlet  of  one  of  a  number  of  chutes  17,  guiding  the 
document  to  the  place  of  delivery,  viz.  to  a  given 
receptacle.  To  move  back  again  the  containers 
15  after  passing  the  control-apparatus  16  in  the 
vertical  position,  contrivances  or  guide  plates  18 
are  provided. 

The  Figs.  4  and  5  show  the  lower  part  of  a 
container  !5;  said  containers  each  are  formed  in 
the  shape  of  an  oblong  receptacle,  open  at  upper- 
and  lower  side,  being  relatively  small  in  a  direc- 
tion transverse  to  that  of  the  movement  and 
from  which  the  flat  sidewalls  20  courses  in  the 
length  of  the  corresponding  carriage.  The  con- 
tainers are  mounted  at  the  upper  side  of  the  car- 
riage-frame in  such  manner,  that  they  are  adapt- 
ed to  swing  out  in  both  directions.  The  lower 
side  of  the  walls  20  is  provided  with  local  recesses 
21,  through  which  the  bottom-halfs  are  movable 
for  the  opening  and  closing  of  the  discharge 
mouth  of  the  container.  Said  bottom-halfs  are 
constructed,  as  illustrated  in  the  given  example, 
by  revolving,  segment-like  flaps  22,  which  form, 
in  fully  inward-position,  as  indicated  in  Fig.  4, 
a  closure  of  the  container,  leaving  between  them 
at  the  lowest  point  a  receiving  opening  for  the 
document  deposited  therein.  The  flaps  22  are 
connected  to  shafts  24,  in  lengthwise  direction 
being  parallel  to  the  walls  20,  each  of  them  at 
the  end  having  bearings,  provided  in  levers  25, 
which  are  pivotable  in  a  journal  26  in  a  fixed 
point  of  said  sidewalls  20.  The  levers  25  are 
mutually  connected  by  a  spiral  spring  27  or  the 
like,  adapted  to  normally  move  said  levers  in  a 
direction  corresponding  to  the  closed  position,  as 
indicated  in  Fig.  4,  in  which  position  they  are 
pressed  against  fixed  abutments  28.  Outside  the 
point  of  rotation  24,  each  of  the  flaps  22  is  formed 
integrally  with  a  crank  29,  at  the  end  of  which 
a  rod  30  is  hingedly  connected.  Both  rods  30  are 
on  their  turn  hingedly  connected  to  the  sliding 
bar  31,  that  on  the  moment  on  which  the  con- 
tainer is  arrived  on  the  right  place  of  delivery, 
is  adapted  to  rotate  the  shafts  24  in  such  sense, 
to  open  said  container  and  to  give  an  opportunity 
to  the  document  32  to  be  shot  with  the  necessary 
speed  into  the  corresponding  delivery-chute. 

By  throwing  a  document  32  in  the  container, 
said  document  as  a  result  of  the  high  speed,  im- 
pinges against  the  bottom-flaps  in  the  receiving- 
opening,  whereby  these  flaps,  according  to  the 
described  construction,  are  turned  downwardly 
into  a  po-ition.  as  indicated  in  Fig.  5.  Said  turn- 
ing of  the  flaps  causes  a  complete  damping  of 
the  inertia  of  the  document;  after  that  the  flaps 
move  back  again  to  their  original  position  ac- 
cording to  Fig.  4,  under  the  action  of  the  spring 
27.  The  recult  is,  that — independent  of  the 
weight  and  the  speed  of  the  document — a  bounc- 
ing back  of  the  latter  fully  is  omitted  and  said 
document  under  all  circumstances  remains  in  the 
right  position,  ready  for  being  delivered.  Fur- 
thermore the  arrangement  is  such,  that  at  the 
delivery  out  of  the  container,  when  being  opened, 
the  segment-like  parts  of  the  flaps  22  are  moved 
according  to  a  path,  as  indicated  with  dotted 
lines  in  Fig.  4,  whereby  they  are  rotated  one  to- 
wards the  other  and  grip  the  document.    At  a 


further  movement  both  parts  approach  each 
other  more  and  more  and  thereby  the  shafts  24 
are  turned  more  or  less  outwardly,  against  the 
action  of  the  spring  27,  dependent  on  the  thick- 
5  ness  of  the  document  to  be  delivered.  In  that 
way  the  latter  under  all  circumstances  will  be 
shot  outwardly  at  a  high  speed  into  the  corre- 
sponding delivery-chute. 

In  the  Figs.  6  and  7  the  supply-mechanism  for 

10  the  documents  or  the  like  is  illustrated  diagram- 
matically.  Before  being  deposited  in  the  con- 
tainer, each  document  is  projected  by  the  oper- 
ator of  the  key-board  at  the  control-apparatus 
in  a  channel  33,  closable  e.  g.  by  means  of  a 

\-y  mechanically  controlled  bottom-valve.  As  soon 
as,  corresponding  with  the  setting  by  the  oper- 
ator on  the  key-board,  a  carriage  with  container 
arrives  underneath  said  channel,  the  bottom- 
valve  is  opened  and  at  the  same  time  the  docu- 

20  ment  is  gripped  between  a  set  of  rollers  34  and 
35.  The  roller  34  is  continuously  driven  with  a 
given,  relatively  high  speed,  whereas  the  roller 
35  is  suspended  in  swings  and  is  pulled  against 
the  roller  34  by  means  of  a  lever-system  (not 

„g  shown  in  the  drawings)  under  the  action  of  a 
spring.  By  the  rotating  of  the  rollers  the  docu- 
ment between  them  is  projected  with  high  speed 
in  the  container  15,  which  at  that  moment  is  lo- 
cated underneath  the  channel.    The  movement 

3Q  of  the  roller  34  takes  place  by  means  of  a  tooth- 
gear  3S.  37,  38,  33,  from  the  main  shaft  40.  The 
toothed  wheels  37  and  38  are  mounted  on  an  in- 
termediate shaft  4! ;  the  wheel  37  is  loosely  rotat- 
able  on  said  shaft.    Between  said  wheel  37  and 

o-  the  wheel  38,  according  to  the  invention,  a  so- 
called  "slip-coupling"  is  provided,  comprising  the 
coupling-parts  42,  42a,  from  which  the  part  42 
not  only  is  rotatable  with  the  shaft  41,  but  also 
slidable  thereon.    By  means  of  a  spiral  spring 

|o  43,  located  with  one  end  to  an  abutment  44,  the 
coupling- part  42  is  continuously  pressed  in  the 
direction  of  the  wheel  37,  said  wheel  thereby  be- 
ing rotated  by  friction  at  a,  normal  speed  of  trans- 
mission and  being  coupled  with  the  shaft.  When 

45  depositing  alternately  and  at  will  documents  of 
different  thickness  and  weight  respectively,  at 
the  transmission  of  the  speed  of  rotation  of  the 
roller  34  on  to  the  document,  the  initial  speed 
of  the  latter  may  be  accordingly  more  or  less  ad- 

50  justed  automatically  and  within  given  limits. 
Moreover  the  providing  of  the  slip-coupling  has 
the  important  advantage,  that  when  by  any  cause 
suddenly  an  abnormal  resistance  asserts  between 
the  set  of  rollers  34  and  35,  the  pressure  of  the 

55  spring  43  will  be  surmounted,  the  friction  re- 
moved and  the  wheel  37  disengaged,  now  being 
free  to  move  loosely  about  the  shaft  4!.  Such 
an  abnormal  resistance  thus  cannot  have  any 
unfavourable  action  on  the  further  transmission 

60  and  eventually  on  the  working  of  the  other 
means,  controlled  by  the  setting  in  the  control- 
apparatus. 

The  performance,  as  described  in  the  foregoing 
by  way  of  example,  may  be  altered  in  details, 

65  without  leaving  the  scope  of  the  invention.  The 
invention  also  can  be  applied  to  installations  of 
the  type,  in  which  the  chain-track  not  exclusive- 
ly is  situated  in  a  horizontal  plane,  e.  g.  to  in- 
stallations for  the  distributing  of  letters  or  the 

70  like  over  a  number  of  rooms,  situated  on  different 
floors  or  in  which  the  documents  are  conveyed 
in  another  way  than  by  means  of  swingable  con- 
tainers, 
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A  spyglass  system  consisting  of  a  greatly  ampli- 
fying spyglass  and  a  finder  is  already  known. 
Spyglasses  of  this  type  are  first  adjusted,  with 
the  aid  of  the  finder,  on  an  object  to  be  viewed 
and  thereupon  this  object  or  part  thereof  can  be 
studied  with  the  spyglass  of  great  amplification. 
As  a  rule  this  spyglass  system  has,  however,  the 
drawback,  that  the  finder  and  trie  greatly  ampli- 
fying spyglass  are  each  equipped  with  a  particu- 
lar ocular  so  that  a  user  of  such  a  spyglass,  upon 
passing  from  the  finder  to  the  greatly  amplifying 
spyglass,  has  to  change  ocular,  which  involves  as 
a  rule  that  he  has  also  to  change  his  place  of 
observation.  In  another  known  form  of  con- 
struction the  spyglass  system  comprises  a  single 
ocular,  it  is  true,  but  upon  the  passage  from  the 
finder  to  the  spyglass  of  great  amplification  this 
ocular  has  to  be  re-adjusted,  which  also  entails 
drawbacks. 

The  invention  has  for  its  object  to  avoid  these 
drawbacks.  The  spyglass  system  of  the  above 
mentioned  type  according  to  the  invention  ex- 
hibits the  feature  that  with  the  aid  of  the  spy- 
glass of  great  amplification  and  of  a  few  mirrors 
of  which  one  or  more  are  removable,  a  detail  of 
the  finder  image  can  be  represented  in  the  finder 
with  greater  amplification  than  the  finder  image, 
the  arrangement  being  such  that  with  the  aid  of 
the  same  ocular  both  the  image  of  the  spyglass 
of  great  amplification  and  the  finder  image  can 
be  observed. 

If  it  is  desired  xo  adjust  such  a  spyglass  system 
with  the  aid  of  the  finder  on  an  object,  the  re- 
movable mirror  or  mirrors  are  pushed  or  tipped 
away  so  that  the  whole  or  substantially  the  whole 
field  of  view  of  the  finder  is  at  one's  disposal. 
Then  the  spyglass  system  is  focussed  with  the 
aid  of  the  finder.  Subsequently,  an  indicating  de- 
vice which,  in  accordance  with  the  invention,  may 
be  present  in  the  finder  and  which  may  consist, 
for  example,  of  a  reticle  is  adjusted  on  that  de- 
tail of  the  finder  image  which  it  is  desired  to 
observe  with  greater  amplification  than  that 
which  is  obtained  with  the  aid  of  t-he  finder. 
When  this  is  done,  the  removable  mirror  or  mir- 
rors are  brought  into  the  working  position  and 
the  detail  in  question  can  be  directly  observed 
through  the  ocular  of  the  finder  in  the  amplifica- 
tion pertaining  to  the  spyglass  of  great  amplifica- 
tion. To  permit  sharp  observation  of  this  de- 
tail it  is  necessary  that  the  finder  image  itself 
and  the  detail  of  the  image  of  the  spyglass  of 
great  amplification  which  is  represented  by  this 
spyglass  are  located  at  the  same  place  in  the 
finder. 
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Although  spyglasses  have  in  general  to  satisfy 
the  requirement  that  the  optic  angle  in  which 
objects  can  be  observed  with  the  aid  of  such  a 
spyglass  should  be  comparatively  large,  which  re- 
quirement causes  that  on  account  of  the  com- 
plicated objective  or  (telescope)  mirror  such  spy- 
glasses are  in  general  rather  expensive,  a  com- 
paratively small  field  of  view  and  therefore  also 
simple  means  are  sufficient  in  the  spyglass  sys- 
tem according  to  the  invention  as  regards  the 
spyglass  of  great  amplification  which  occurs 
therein.  This  is  possible  owing  to  the  fact  that 
in  the  spyglass  system  according  to  the  invention 
the  finder,  which  affords  a  slight  amplification  in 
comparison  with  the  spyglass  of  great  amplifi- 
cation, may  have  nevertheless,  by  simple  means,  a 
large  field  of  view,  owing  to  which  the  spyglass 
system  according  to  the  invention  may  also  be  of 
considerably  cheaper  construction  than  the  cus- 
tomary spyglasses  of  great  amplification.  Al- 
though it  is  possible  to  construct  the  spyglass  of 
great  amplification  which  is  present  in  the  spy- 
glass system  according  to  the  invention  as  a  re- 
fractor spyglass,  it  is  advisable,  in  accordance 
with  the  invention,  to  constitute  this  spyglass 
by  a  telescope  since  the  latter  can  be  realised  by 
simpler  means  than  a  refractor  spyglass. 

The  mirrors  which  represent  the  image  of  the 
spyglass  of  great  amplification  in  the  finder  may 
be  separate  mirrors.  It  is,  however,  also  imagible 
to  constitute  one  or  more  of  these  mirrors  by 
one  or  more  totally  reflecting  boundary  surfaces 
of  one  or  more  prisms.  It  is,  however,  of  great 
importance  that  the  removable  mirror  system, 
which  may  consequently  consist  of  one  or  more 
mirrors,  should  be  very  small  and  light.  In  one 
form  of  construction  of  the  spyglass  according  to 
the  invention  the  removable  mirror  with  the  ap- 
purtenant mounting  has  a  weight  of  only  0.3  g. 
If  the  removable  mirror  system  is  satisfactorily 
supported  in  mechanical  respect,  which  may  be 
realised  by  simple  means,  we  obtain  the  advan-  • 
tage  that  the  image  of  the  spyglass  of  great 
amplification  can  be  moved  into  and  out  of  the 
finder  by  means  of  this  removable  mirror  system 
with  an  extremely  slight  exertion.  This  is  of 
ereat  importance  since  now  there  is  no  risk  of 
this  movement  bringing  about  a  movement  or 
vibration  of  the  entire  spyglass  system,  which 
might  lead  to  the  adjustment  on  a  determined 
object  being  destroyed  due  to  such  a  movement 
or  vibration.  The  mirror  system  may  be  removed, 
for  example,  by  exerting  an  extremely  slight  pres- 
sure on  the  controlling  wire  of  a  Bowden  cable 
system. 
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With  the  spyglass  system  according  to  the  in- 
vention the  distance  of  the  object  is  in  general  so 
large  and,  if  the  spyglass  of  great  amplification 
is  constructed  as  a  telescope,  the  mirror  present 
therein  may  be  constructed  so  as  to  have  so  small 
a  diameter  that  means  for  neutralizing  the 
spherical  aberration  which  occurs  with  such  a 
mirror  if  the  latter  has  a  spherical  shape,  are  not 
absolutely  necessary.  According  to  the  invention, 
however,  it  is  preferred  more  particularly  if  use 
is  made  of  telescope  mirrors  of  large  diameter,  to 
arrange  at  some  distance  from  the  telescope  mir- 
ror a  correction  element  which  neutralizes,  either 
wholly  or  partly,  the  spherical  aberration  of  the 
telescope  mirror.  If  desired,  this  correction  ele- 
ment may  be  built  up  from  more  than  one  lens. 

The  spherical  aberration  can  be  neutralized 
practically  completely  by  a  correction  element 
whose  surface  has,  at  least  on  one  side,  the  course 
of  a  curve  higher  than  one  of  the  second  degree. 
These  elements  may  be  made  of  glass;  on  account 
to  the  complicated  shape  of  these  surfaces,  it  is 
desirable,  however,  to  constitute  them  by  a  trans- 
parent materia]  which,  or  at  least  the  starting 
material  of  which,  at  a  low  temperature  and,  as 
the  case  may  be,  in  solution,  can  be  deformed, 
more  particularly  gelatinized,  pressed,  press-cast, 
squirted  or  die-cast.  Over  a  glass  correction  ele- 
ment of  the  same  shape  a  correction  element 
consisting  of  such  materials  offers  the  advantage 
that  without  any  need  of  being  ground  it  can 
be  manufactured  with  great  precision  in  a  tem- 
plate. When  the  template  has  once  been  made, 
for  example  from  metal,  on  a  lathe  it  is  pos- 
sible to  produce  with  the  aid  of  such  a  tem- 
plate a  practically  unlimited  number  of  correc- 
tion elements. 

On  the  other  hand,  it  is  also  possible,  accord- 
ing to  the  invention,  to  form  the  correction  ele- 
ment with  spherical  boundary  surfaces,  if  desired, 
combined  with  plane  boundary  surfaces.  Cor- 
rection elements  of  this  kind  offer  the  advantage 
that  they  are  very  cheap  and  may  consist  of 
ordinary  commercially  obtainable  spectacle- 
glasses.  It  is  also  possible  to  obtain  the  tele- 
scope mirror  by  forming  a  spherical  meniscus 
lens  on  one  side  as  a  mirror,  in  which  event 
also  a  soyglass  with  satisfactory  properties  can 
be  obtained  by  very  simple  and  little  expensive 
means. 

The  limitation  to  a  small  field  of  view  in- 
volves the  advantage  that  in  this  case  the  above- 
mentioned  correction  element  may  be  arranged, 
without  causing  excessive  divergences,  at  a  dis- 
tance from  the  telescope  mirror  which  is  approx- 
imately equal  to  the  focal  distance  of  this  mirror. 
This  arrangement  has  the  advantage  that  the 
same  correction  element  functions  properly  for 
any  distance  of  the  object  which  may  occur  in 
practice. 

The  arrangement  at  a  distance  approximately 
equal  to  the  focal  distance  of  the  telescope  mir- 
ror affords  the  advantage  that  the  constructional 
length  of  the  spyglass  becomes  comparatively 
small  so  that  the  latter  can  be  easily  handled. 

According  to  the  invention,  it  is  simple  from 
a  constructional  point  of  view  fo  construct  the 
spyglass  system,  if  in  the  latter  a  telescope  is 
utilized  as  the  spyglass  of  great  amplification, 
in  such  manner  that  the  plane  of  the  finder  ob- 
jective and  the  plane  of  the  correction  element 
coincide  or  at  least  substantially  coincide  and/or 
that  the  plane  of  the  telescope  mirror  and  the 
plane  of  the  ocular  also  coincide  or  at  least  sub- 
stantially coincide. 


The  invention  will  be  explained  more  fully  with 
reference  to  the  accompanying  drawing  wherein 

Fig.  1  represents  a  diagrammatical  longitudinal 
section  of  one  embodiment  of  the  spyglass  sys- 
5  tern  according  to  the  invention,  wherein  the  spy- 
glass of  great  amplification  is  constructed  as  a 
telescope. 

In  this  figure  I  and  2  denote  a  telescope  and 
a  finder  respectively  which  both  comprise  cylin- 

10  drical  casings  3  and  4  respectively  which  are  rig- 
idly secured  relatively  to  one  another  with  the 
aid  of  clamps  5.  At  6  and  7  the  walls  of  the 
telescope  casing  and  of  the  finder  casing  have 
apertures  which  are  in  alignment  with  each  other. 

15  To  the  finder  casing  4  is  secured  a  jointed  ball 
and  socket  coupling  8  which  permits  the  adjust- 
ment of  the  whole  spyglass  with  respect  to  a 
stand  (not  shown) . 

The  telescope  mirror  9  consists  of  a  spectacle 

2()  glass  9  whose  concave  surface  10  is  silver-plated. 
The  mirror  thus  obtained  has  a  focal  distance 
of  50  cms.  This  focal  distance  is  approximately 
equal  to  the  distance  between  the  mirror  10  and 
the  lens  !  I  which  eliminates  or  at  least  substan- 

23  tially  eliminates,  the  spherical  aberration  of  the 
mirror  10.  The  lens  1 1  is  a  meniscus  lens  of  a 
power  of  —0.25  dioptric.  The  lens  1 1  has  spheri- 
cal surfaces. 

In  the  finder  is  arranged  an  objective  13,  like- 

30  wise  a  biconvex  lens  with  spherical  surfaces, 
which  has  its  focus  at  F13.  In  the  finder  are  ar- 
ranged furthermore  an  amplifying  inverting  lens 
(4  and  an  ocular  which  consists  of  two  lenses  15 
and  (6.   Furthermore,  in  the  telescope  is  ar- 

35  ranged  a  olane  mirror  17,  in  the  apertures  6  and 
1  cf  the  telescope  casing  and  the  finder  casing 
respectively  a  plane  mirror  18  and  in  the  finder 
a  plane  mirror  19.  These  mirrors  are  arranged 
with  respect  to  one  another  in  such  manner  that 

40  at  Fn  an  image  is  formed  of  an  object  present 
at  a  large  distance  from  the  telescope.  All  this 
follows  from  the  path  of  the  represented  light 
rays  a  and  b. 

The  mirror  19  is  arranged  on  the  end  of  a 

-J5  Bowden  cable  mechanism  23  (Fig.  2)  so  that  upon 
depressing  a  button  21  provided  thereon  this 
mirror  19  occupies  the  position  shown  in  Figs.  1 
and  2  (working  position).  When  the  button  21 
is  released,  the  mirror  19  returns,  under  the  ac- 

50  tion  of  a  spring  (not  shown) ,  to  its  position  of 
rest  (indicated  in  dotted  lines  in  Fig.  2)  outside 
the  rays  of  light  c  and  d  which  form  the  finder 
image.  The  Bowden  cable  mechanism  is  fixed  in 
the  casing  4  of  the  finder  with  the  aid  of  a  bush 

55  22.  The  mirror  with  the  appurtenant  mounting 
has  a  weight  of  only  0.3  g.  If  the  mirror  19  is 
out  of  reach  of  the  light  rays  c  and  d  it  is  pos- 
sible to  focus  an  object  in  the  spyglass  by  means 
of  the  finder  with  the  aid  of  the  objective  13 

no  present  therein,  the  inverting  lens  14  and  the 
ocular  15 — IS.  When  the  object  has  once  been 
focussed,  for  which  purpose  the  holder  24  of  the 
ocular  lenses  may  be  caused  to  slide  to  and  fro 
in  the  finder  casing,  the  reticle  system  23  is  aimed 

65  at  that  part  of  the  object  which  it  is  desired  to 
observe  with  greater  amplification.  Subse- 
quently, by  pressing  the  button  2 1  of  the  Eowden 
cable  mechanism  the  mirror  19  is  placed  in  the 
working  position  indicated  in  Fig.  1.    It  is  now 

70  possible  to  observe  the  desired  detail  directly 
through  the  ocular  in  the  amplification  of  the 
telescope. 

According  to  the  size  of  the  mirror  19  the 
telescope  image  in  the  finder  overlaps  the  finder 
rS  image  proper  either  wholly  or  partly.  Thus,  Fig. 
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3  shows  an  example  wherein  the  field  of  the 
finder  and  that  of  the  telescope  in  the  finder  are 
denoted  by  25  and  26  respectively,  the  reticle 
system  being  denoted  by  23.  It  may  be  seen  from 
the  figure  that  out  of  the  finder  image,  which 
consists  here  of  a  church  and  a  house,  a  portion, 
viz.  the  church-clock,  is  represented  greatly  am- 
plified in  the  telescope  and  partly  overlaps  the 
finder  image.  In  the  form  of  construction  ac- 
cording to  Pig.  1,  on  the  contrary,  the  telescope 
image  is  larger  than  the  finder  image,  which 
ensues  from  the  fact  that  the  mirror  19  inter- 
cepts the  outermost  light  rays  c  and  d  which 
come  from  the  left  from  the  finder  objective  so 
that  to  the  right  of  the  mirror  19  these  rays  of 


light  are  therefore  represented  in  this  figure  in 
dotted  lines. 

Owing  to  the  use  of  the  mirrors  17,  18  and  19 
it  is  possible  to  obtain  a  spyglass  whose  dimen- 
5  sions  remain  within  reasonable  limits.  Further- 
more, the  use  of  the  mirror  10  with  a  compara- 
tively large  focal  distance  renders  it  possible  to 
utilize  a  correction  element  of  simple  shape.  The 
lens  14  ensures  a  further  amplification  of  the 
10  telescope  image. 

Even  if  the  spyglass  of  great  amplification  is 
a  refractor  spyglass,  the  spyglass  system  may,  of 
course,  also  be  constructed,  if  desired,  as  a  double 
spyglass. 

15  ALBERT  BOUWERS. 
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This  invention  relates  to  a  fountain  pen  whose 
supply  of  ink  contained  in  the  holder  is  visible 
from  without. 

In  such  well-known  fountain  pens  the  holder 
is  made  from  a  material  which  is  entirely  or  par-  5 
tially  transparent.  The  supply  of  ink  is  con- 
tained in  the  holder  constituting  the  ink  barrel. 
This  fountain  pen  has  the  drawback  of  the  ink 
continually  engaging  the  transparent  wall  due 
to  which  an  opaque  coating  eventually  deposits  10 
on  this  wall.  Thus  the  transparency  of  the  ink 
holder  highly  decreases  in  the  long  run  so  that 
the  holder  no  longer  suits  the  purpose. 

The  present  invention  purports  to  provide  a 
fountain  pen  having  a  visual  supply  of  ink  and  15 
the  transparency  of  whose  holder  remains  un- 
changed even  after  using  it  for  a  long  time. 

The  fountain  pen  according  to  the  invention 
is  characterized  by  the  combination  of  a  holder 
of  transparent  material  containing  a  separate  in-  20 
terchangeable  ink  cartridge  which  is  also  made 
from  transparent  material. 

In  this  case  direct  engagement  between  the 
ink  and  the  transparent  wall  of  the  holder  does 
not  take  place  so  that  fouling  is  prevented.  After  25 
exhaustion  of  the  supply  of  ink  the  transparent 
ink  cartridge  is  replaced  so  that  the  wall  of  the 
ink  cartridge  is  always  clean. 

It  is  known  per  se  to  furnish  fountain  pens 
with  a  separate  interchangeable  ink  cartridge.  30 
These  ink  cartridges  are  made  from  transparent 
material  such  as  glass,  but  the  wall  of  the  well- 
known  fountain  pens  equipped  with  such  a  car- 
tridge does  not  consist  of  transparent  material. 

The  invention  will  be  more  fully  explained  by  35 
reference  to  the  accompanying  drawing  given  by 
way  of  example. 

In  the  sole  figure  the  reference  number  I  des- 
ignates the  pen  head  to  which  is  secured  the 
writing  pen  2.   The  holder  3  consists  of  trans-  40 


parent  material,  for  instance  a  transparent 
variety  of  artificial  resin,  and  is  screwed  to  the 
pen  head  I  in  the  conventional  way.  The  holder 
contains  a  glass  cartridge  6  which  is  filled  with 
writing  ink.  This  cartridge  has  a  conical  taper- 
ing end  7  which  engages  a  ring  5  secured  to  the 
pen  head,  thus  obtaining  the  obturation  between 
ink  cartridge  and  pen.  Upon  introduction  of  the 
cartridge  the  ink  conductor  4  destroys  the  clo- 
sure in  the  tapered  part  7  and  establishes  a  con- 
nection with  the  writing  pen  2. 

Consequently  the  ink  is  exclusively  in  the  hold- 
er 6  and  within  the  annular  closure  5.  The  space 
between  the  cartridge  6  and  the  holder  3  is  al- 
ways free  from  ink  so  that  the  material  of  the 
wall  3  always  remains  transparent.  After  ex- 
haustion of  the  supply  of  ink  the  glass  cartridge 
6  is  replaced  so  that  also  the  wall  of  this  cartridge 
is  always  clean.  Hence  the  supply  of  ink  is  al- 
ways visible. 

For  aesthetical  reasons  the  outer  wall  1 0  of  the 
holder  3  is  frequently  corrugated.  Yet  in  order 
to  permit  observation  of  the  surface  of  the  ink 
contained  in  the  ink  cartridge  the  holder  is  pro- 
vided throughout  its  length  with  at  least  one 
smooth  strip  9  which  extends  in  a  longitudinal 
direction  and  serves  as  a  gauge.  There  are  pref- 
erably two  of  such  strips  which  are  obtained  by 
smooth  finishing  of  the  moulding  seams  formed 
in  manufacturing  the  holder  3.  These  smooth 
strips  may  also  be  used  for  providing  the  trade 
mark,  manufacture  numeral  or  the  like. 

The  holder  is  made  from  a  material  having  a 
high  resistance  to  rupture  which,  moreover,  per- 
mits a  large  number  of  uniform  articles  to  be 
moulded  in  a  cheap  manner.  To  such  end  use 
may  be  made  of  a  transparent  variety  of  artificial 
resin. 
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For  measuring  direct-current  voltages  of  slight 
value  and,  more  particularly,  for  measuring  the 
terminal  voltage  of  a  source  of  direct  current  of 
very  high  internal  resistance  there  are  known  de- 
vices with  which  the  direct-current  voltage  to  be 
measured  is  converted  into  an  alternating  volt- 
age by  means  of  a  condenser  which  is  charged  by 
the  direct-current  voltage  to  be  measured  whilst 
means  are  provided  with  the  aid  of  which  the 
condenser  capacity  is  periodically  altered  with  a 
determined  frequency.  From  the  condenser  may 
be  taken  in  this  case  an  alternating  voltage  whose 
amplitude  is  proportional  to  the  value  of  the  di- 
rect-current voltage  supplied  thereto  and  which, 
after  being  amplified  and,  as  the  case  may  be, 
after  being  rectified,  can  be  measured  in  a  simple 
manner.  Such  devices  may  also  be  advanta- 
geously utilized  in  determining  the  value  of  di- 
rect-current voltages  with  the  aid  of  a  compen- 
sation method,  in  which  event  the  accuracy  at- 
tained depends  on  the  accuracy  with  which  the 
difference  in  value  between  the  unknown  direct- 
current  voltage  and  the  known  direct-current 
voltage  can  be  measured. 

The  applicant  has  found  that  the  accuracy 
with  which  a  direct-current  voltage  can  be 
measured  with  the  aid  of  the  above-described 
devices  is  under  certain  conditions  considerably 
smaller  than  might  be  expected  in  view  of  the 
amplifier  utilized  for  the  amplification  of  the  al- 
ternating voltage  taken  from  the  condenser. 

The  invention  has  for  its  object  to  provide 
means  which  ensure,  with  devices  of  the  above- 
described  type,  a  considerably  greater  accuracy 
of  measurement. 

The  invention  is  based  on  the  recognition  that 
the  accuracy  of  measurement  may  be  harmfully 
influenced  by  the  source  of  supply  of  the  ampli- 
fier employed  if  this  source  of  supply  furnishes 
a  supoly  voltage  which  contains  at  least  an  al- 
ternating voltage  component  and  that  the  said 
harmful  influence  occurs  even  then  if  the  sup- 
ply voltages  obtained,  as  the  case  may  be,  by 
rectification  and  supplied  to  the  amplifying  tubes 
of  the  amplifier  (anode-  and  screen  grid  volt- 
ages, control  grid  bias  voltages  and  the  like)  are 
carefully  smoothed. 

According  to  the  invention,  the  said  drawback, 
which  is  apparently  due  to  capacitative  and/or 
inductive  coupling  between,  on  the  one  hand, 
the  mains  conductors  present  in  the  space  in 
which  the  measuring  device  is  arranged  and,  on 
the  other  hand,  the  condenser  of  periodically 
varying  capacity,  its  connecting  conductors  to 
the  amplifier  and  to  the  source  which  furnishes  55 
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the  direct-current  voltage  to  be  measured  and 
conductors  or  objects  connected  to  the  said 
source,  is  avoided  by  ensuring  that  the  varia- 
tion frequency  of  the  condenser  differs  from  the 
frequency  of  the  said  alternating  voltage  com- 
ponent and  of  those  higher  harmonics  of  this 
frequency  which  may  give  rise  to  a  disturbing  al- 
ternating voltage  component  in  the  amplifier 
whilst  the  alternating  voltages  of  different  fre- 
quencies which  are  taken  from  the  condenser  are 
separated  according  to  frequency  in  such  man- 
ner that  of  these  alternating  voltages  only  those 
whose  frequency  corresponds  to  the  variation 
frequency  of  the  condenser,  bring  about  an  indi- 
cation. 

In  order  to  simplify  the  separation  according  to 
frequency  of  the  alternating  voltages  taken  from 
the  condenser,  if  the  variation  frequency  of  the 
latter  is  comparatively  low,  for  example,  less 
than  200  c.  p.  s.  the  variation  frequency  is  pref- 
erably so  chosen  as  to  be,  at  least  approximate- 
ly, equal  to  (a+V2)n  if  n  is  the  frequency  of  the 
alternating  voltage  component  of  the  supply  volt- 
age and  if  a  is  an  integer. 

The  separation  of  the  alternating  voltages  ac- 
cording to  frequency  may  be  effected  by  the  in- 
dicating instrument  itself  which  is  connected  to 
the  amplifier  by  utilizing  as  such  an  indicating 
instrument  known  in  itself  which  is  only  respon- 
sive to  a  determined  frequency. 

It  is,  however,  advisable  to  utilize  an  ampli- 
fier which  selectively  amplifies  the  variation  fre- 
quency of  the  condenser,  owing  to  which  it  is  ren- 
dered possible  to  employ  a  responsive  indicating 
instrument  of  common  type,  for  example,  a  mov- 
ing coil  instrument  or  a  cathode-ray  indicator. 

The  invention  will  be  explained  more  fully  with 
reference  to  the  accompanying  drawing  which 
represents,  by  way  of  example,  one  favourable 
embodiment  ethereof. 

With  the  device  according  to  the  figure  the  di- 
rect-current voltage  to  be  measured  consists  of 
the  difference  between  a  voltage  of  unknown 
value  EpH,  as  is  the  case,  for  example,  in  deter- 
mining concentrations  of  acid  (measurements  of 
pH)  and  an  adjustable  comparison  voltage  Ev  of 
known  value.  The  difference  of  voltage  prevail- 
ing across  the  connecting  terminals  I  of  the  de- 
vice according  to  the  invention  is  supplied  to  the 
series  connection  of  an  ohmic  resistance  2,  pref- 
erably of  high  value,  and  a  condenser  3,  with  the 
result  that  the  condenser  is  charged  by  the  volt- 
age to  be  measured.  By  altering  the  value  of  the 
condenser  periodically  with  a  determined  fre- 
quency, there  is  set  up  across  the  connecting  ter- 
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minals  of  the  condenser  an  alternating  voltage 
whose  value  is  proportional  to  the  value  of  the 
direct-current  voltage  supplied  to  the  condenser. 
In  the  device  shown  the  alternating  voltage  thus 
obtained  is  supplied,  with  the  aid  of  coupling  con- 
densers 4,  5,  to  the  control  grid  of  an  amplifying 
tube  6  and,  after  being  further  amplified  with 
the  aid  of  a  second  amplifying  tube  7,  to  the  con- 
trol grid  of  a  triode  amplifying  system  which  is 
provided,  jointly  with  a  cathode  ray  indicator, 
in  a  tube  8,  the  said  indicator  acting  in  the  pres- 
ent instance  as  the  indicating  instrument.  The 
circuit  arrangement  is  so  chosen  that  if  no  alter- 
nating voltages  occur  at  the  condenser  3  and  if, 
consequently,  Eph  and  Ev  are  equal,  the  fluores- 
cent surface  of  the  cathode-ray  indicator  has  a 
minimum  and  constant  size  whereas,  if  the  said 
voltages  have  different  values  and  if,  consequent- 
ly, there  occurs  at  the  condenser  3  an  alternat- 
ing voltage  whose  value  is  proportional  to  the 
difference  voltage,  the  fluorescent  surface  is  larg- 
er than  in  the  first-mentioned  case  and,  besides, 
varies  in  the  rhythm  of  the  alternating  voltage. 

The  amplifier  is  constructed  for  being  supplied 
from  alternating  current  mains.  The  alternat- 
ing voltage  taken  from  the  mains  is  supplied  to 
the  connecting  terminals  9  of  the  primary  wind- 
ing of  a  main  transformer  10  and,  after  being 
rectified  by  a  full-wave  rectifying  tube  1 1  and 
alter  being  smoothed  with  the  aid  of  a  smoothing 
filter  constituted  by  two  condensers  i2  and  a 
series-resistance  13,  to  the  amplifying  tubes  6, 
7  and  8. 

Since  amplifying  systems  and  supply  systems 
of  the  type  shown  in  the  figure  may  be  assumed 
to  be  known  and  since  the  precise  construction 
thereof  is  not  essential  for  the  present  invention, 
they  will  not  be  described  here  in  detail. 

As  previously  mentioned,  the  invention  has 
for  its  ebject  to  prevent  alternating  voltages 
which  originates  from  the  power  network  and 
which,  due  to  capacitative  and/or  inductive  cou- 
pling between  the  power  network  and  the  con- 
denser 3  with  the  conductors  and  devices  con- 
nected thereto,  produce  similar  alternating  volt- 
ages across  the  connecting  terminals  of  the  con- 
denser 3,  from  having  a  disturbing  influence  on 
the  measurements  to  be  taken. 

The  frequencies  of  the  disturbing  voltages 
which  may  occur  due  to  the  said  coupling,  cor- 
respond of  course  to  the  mains  frequency  and/or 
to  higher  harmonics  thereof;  it  should  be  con- 
sidered in  this  connection  that  seme  higher  har- 
monics of  the  mains  frequency  or,  in  the  case 
of  direct-current  mains,  higher  harmonics  of  the 
tundamental  frequency  of  the  alternating  volt- 
age component  of  the  mains  voltage,  frequently 
have  a  comparatively  large  amplitude.  The  dis- 
turbances thus  produced  would  give  rise  to  the 
impossibility  of  stating  exactly  when  the  alter- 
nating voltage  set  up  by  the  voltage  to  be  meas- 


ured is  equal  to  zero  since,  independently  thereof, 
there  always  occurs  at  the  condenser  an  alter- 
nating voltage.  According  to  the  invention,  such 
a  disturbing  influence  is  avoided  by  choosing  the 
variation  frequency  of  the  capacity  of  the  con- 

■  denser  3  in  such  manner  that  it  differs  from  the 
mains  frequency  and  from  these  higher  har- 
monics thereof  which  might  give  rise  to  disturb- 
ances whilst  those  alternating  voltages  taken 
from  the  condenser  which  have  a  frequency 

u  which  corresponds  to  the  variation  frequency  of 
the  condenser  capacity  are  only  supplied  to  the 
indicating  instrument  after  being  selectively  am- 
plified. 

To  that  end  the  device  shown  comprises  a  tube 
5  generator  14  in  a  circuit  arrangement  which  is 
known  in  itself.  This  generator  is  supplied  by 
the  mains  supply  device  provided  for  the  ampli- 
fier and  generates  oscillations  whose  frequency 
:s  determined  by  an  oscillatory  circuit  15.  The 

-u  oscillations  set  up  in  this  circuit  are  supplied, 
with  the  aid  of  a  transformer  56,  to  a  coil  17 
which  is  movably  arranged  in  a  magnetic  field 
produced  by  a  permanent  magnet  18.  For  the 
coil  17  and  the  magnet  18  may  advantageously 

-a  be  employed  any  loudspeaker  system  known  in 
itself.  As  is  diagrammatically  indicated  in  the 
figure,  the  coil  17  is  mechanically  connected  to 
one  of  the  electrodes  of  the  condenser  3  in  such 
manner  that  the  electrodes  are  set  into  relative 

ao  vibration  and  thus  the  capacity  of  the  condenser 
is  aitered  in  the  rhythm  of  the  oscillations  pro- 
duced by  the  generator  (4.  A  direct-current 
voltage  supplied  to  the  condenser  3  is  converted 
in  this  case  into  an  alternating  voltage  whose 

a5  frequency  corresponds  to  the  natural  frequency 
of  the  circuit  15.  This  alternating  voltage  is 
selectively  amplified  with  the  aid  of  the  amplifier 
6,  7,  8  since  the  anode  impedance  of  the  tube  6 
consists  of  an  oscillatory  circuit  19  tuned  to  the 

40  variation  frequency  of  the  condenser  3.  At  a 
proper  choice  of  the  variation  frequency  it  will 
in  general  be  possible  to  obtain  a  sufficient  selec- 
tion even  with  the  aid  of  a  single  oscillatory  cir- 
cuit of  satisfactory  quaiiiy.    In  view  thereof  the 

*5  variation  frequency  is  preferably  sc  chosen  as  to 
correspond  to  (a+V2)n  if  n  is  the  mains  fre- 
quency or,  in  the  case  of  direct -current  mains, 
the  fundamental  frequency  of  the  alternating 
voltage  component  of  the  mains  voltage  and  if  a 

50  is  an  integer  and  preferably  larger  than  unity.  If. 
lor  example,  n--50  c.  p.  s.  the  variation  frequency 
preferably  amounts,  for  example,  to  125  c.  p.  s. 

Owing  to  the  said  steps  it  is  ensured  that  any 
disturbing  voltages  occurring  at  the  condenser 

5-r>  3  and  originating  from  the  supply  mains  have  no 
influence  on  the  indicating  instrument  and  that 
thus  a  very  high  degree  of  accuracy  is  guaran- 
teed. 

CORNELIS  DORSMAN. 

60 


PUBLISHED 

JULY  13,  1943. 
BY  A.  P.  C. 


C.  DORSMAN 

DEVICE  FOR  MEASURING  LOW  DIRECT  VOLTAGES 
Filed  Dec.  24,  1942 


Serial  No. 
470,099 


Published  July  13,  1943 


Serial  No.  470,105 


ALIEN   PROPERTY  CUSTODIAN 


DEVICE  FOR  MEASURING  DIRECT 
VOLTAGES 

Pieter   Adriaan   Donker,   Eindhoven,  Holland; 
vested  in  the  Alien  Property  Custodian 

Application  filed  December  24.  1942 


For  measuring  direct  voltages  of  low  value  and 
more  particularly  for  measuring  the  terminal 
voltage  of  a  source  of  direct  current  having  a 
very  high  internal  resistance  it  is  known  to  use 
devices  in  which  the  direct  voltage  to  be  meas-  5 
ured  is  converted  into  an  alternating  voltage  by 
means  of  a  condenser  which  is  charged  by  the 
direct  voltage  to  be  measured,  provision  being 
made  for  means  whereby  the  condenser  capacity 
is  changed  periodically  at  a  given  frequency.  10 
This  permits  of  obtaining  from  "the  condenser 
an  alternating  voltage  whose  amplitude  is  pro- 
portioned to  the  value  of  the  direct  voltage  sup- 
plied thereto,  it  being  possible  for  said  alternat- 
ing voltage  to  be  measured  in  a  simple  manner  15 
after  being  amplified  and  in  some  cases,  recti- 
fied. Devices  of  this  kind  may  be  used  with  par- 
ticular advantage  for  ascertaining  a  difference 
voltage  obtained  by  means  of  a  compensating 
method,  as  is,  for  example,  essentially  the  case  20 
when  adjusting  the  equilibrium  of  a  bridge  cir- 
cuit supplied  with  direct  current  in  which  the 
difference  of  the  voltage  occurring  across  two 
adjoining  bridge  circuit  branches  should  be  re- 
duced to  zero.  In  this  case,  the  bridge  circuit  25 
may  be  used  for  ascertaining  the  value  of  ohmic 
resistances. 

However,  the  well-known  devices  hereinbefore 
described  for  converting  direct  voltage  into  al- 
ternating voltage  have  the  disadvantage  of  being  30 
comparatively  involved  and  costly  since  a  var- 
iable condenser  of  special  construction  should 
be  used. 

According  to  the  invention,  the  said  disadvan- 
tage is  obviated  by  effecting  the  conversion  of  35 
the  direct  voltage  to  be  measured  into  an  alter- 
nating voltage  by  supplying  the  latter  to  the 
series  combination  of  a  resistance  and  a  con- 
denser, the  condenser  being  short-circuited  pe- 
riodically at  a  given  frequency.  In  this  case,  the  40 
alternating  voltage  can  be  obtained  from  the 
condenser  itself  or  from  the  resistance  connected 
in  series  therewith  and  after  amplification  its 
value  may  be  ascertained  by  means  of  an  indi- 
cating instrument  of  standard  type.  Preferably,  45 
the  resistance  connected  in  series  with  the  con- 
denser has  a  comparatively  high  value,  for  exam- 
ple 10  megohms,  so  that  the  source  of  voltage 
whose  terminal  voltage  is  to  be  ascertained,  may 
be  loaded  as  little  as  possible.  30 

For  attaining  a  maximum  amplitude  of  the 
alternating  voltage  obtained  it  is  favourable  to 
choose  the  device  such  that  the  condenser  pe- 
riodically discharges  practically  entirely  and  this 
may  be  reached  by  a  suitable  choice  of  the  time  55 


over  which  the  condenser  is  short-circuited  and 
of  the  time  constant  of  the  discharge  circuit  of 
the  condenser. 

In  addition,  unless  a  feeble  load  of  the  source 
of  voltage  whose  terminal  voltage  is  to  be  meas- 
ured is  required,  the  time  constant  of  the  con- 
denser-charging circuit  may  be  such  that  at  the 
end  of  the  charging  period  the  voltage  at  the 
condenser  is  but  little  lower  than  the  direct  volt- 
ag;  to  be  measured. 

If,  the  direct  voltage  converted  into  alternat- 
ing voltage  is  obtained  from  the  condenser  the 
device  according  to  the  invention  may  be  sim- 
plified by  constituting  the  condenser  connected 
in  series  with  the  resistance  by  the  capacity 
between  control  grid  and  cathode  of  the  input 
amplifier  valve  of  the  amplifier. 

In  order  that  the  invention  may  be  clearly 
understood  and  readily  carried  into  effect  one 
convenient  form  of  construction  of  the  device 
according  to  the  invention  is  diagrammatically 
shown  in  the  accompanying  drawing. 

Referring  to  the  single  figure,  I  designates  the 
input  terminals  of  a  device  which  has  supplied 
to  it  the  direct  voltage  to  be  measured  which, 
by  means  of  the  part  2  shown  within  dotted 
lines  is  converted  into  an  alternating  voltage 
which  after  amplification  by  means  of  an  am- 
plifier valve  3,  is  supplied  to  the  control  grid 
of  a  triode-amplifier  system  which,  jointly  with 
a  cathode-ray  indicator,  is  housed  in  a  tube  4. 
In  the  device  shown,  the  cathode-ray  indicator 
serves  as  an  indicating  instrument  but  obviously 
another  indicating  instrument,  for  example  a 
rotary  coil  instrument,  may  be  used. 

Since  amplifier  arrangements  of  the  type 
shown  in  the  figure  may  be  assumed  to  be  known 
and  their  accurate  construction  is  not  essential 
for  the  present  invention  further  details  will 
not  be  entered  into. 

The  conversion  of  the  direct  input-voltage 
into  alternating  voltage  is  effected  by  supplying 
it  to  the  series  combination  of  a  resistance  5 
and  a  condenser  6,  the  latter  being  shunted  by  a 
contact  7  which  is  closed  periodically.  For  this 
latter  purpose,  one  of  the  contact  points  of  the 
contact  7  is  fixed  to  a  spring  8  which  is  set  vi- 
brating by  means  of  a  coil  9  supplied  with  alter- 
nating current  from  the  power-supply  circuit. 

It  is  obvious  that  the  periodical  short-circuiting 
of  the  condenser  6  can  also  be  brought  about 
otherwise,  for  example  by  means  of  a  rotary  con- 
tact device,  but  the  construction  shown  is  gen- 
erally to  be  preferred  on  account  of  its  particular 
simplicity. 
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During  the  time  the  short-circuit  contact  7  is 
open,  the  condenser  6  will  be  charged,  upon  the 
supply  of  a  direct  voltage  to  the  input  terminals 
I,  to  a  voltage  which  is  higher  as  the  direct  volt- 
age supplied  is  higher,  there  being  a  linear  pro- 
portionality between  the  value  of  the  direct  volt- 
age supplied  and  the  maximum  instantaneous 
value  of  the  voltage  at  the  condenser.  The  clo- 
sure of  the  contact  7  has  the  effect  of  discharging 
the  condenser,  and  if  the  resistance  in  the  dis- 
charge circuit  is  very  low,  as  in  the  case  of  the 
device  illustrated,  the  condenser  is  discharged 
practically  entirely,  this  being  advantageous,  as 
already  mentioned,  for  the  purpose  of  obtaining 
a  large  amplitude  of  the  alternating  voltage  oc- 
curring at  the  condenser. 

In  order  to  prevent  the  discharge  time  of  the 
condenser  from  being  influenced  by  reason  of  an 
alteration  of  the  contact  resistance  of  the  contact 
7,  as  may  be  harmful  in  undertaking  accurate 
measures,  a  resistance  of  suitable  value  may  be 
included  in  the  discharge  circuit. 

The  alternating  voltage  occurring  at  the  con- 
denser S  is  supplied  to  the  control  grid  of  the 
amplifier  valve  3.  As  already  observed  it  is  pos- 
sible to  use  the  control  grid-cathode-capacity  4 
shown  in  dotted  lines  in  the  figure  instead  of  the 
condenser  6  for  the  conversion  of  the  direct  volt- 
age into  an  alternating  voltage,  this  being  par- 
ticularly convenient  if  the  internal  resistance  of 
the  source  of  voltage  whose  terminal  voltage  is 
to  be  measured  is  high. 

When  undertaking  measures  for  which  great 
sensitiveness  of  the  measuring  device  is  required, 


as  is  the  case  for  example  when  adjusting  the 
equilibrium  of  a  bridge  circuit  by  means  of  the 
device  shown  in  the  figure,  the  time  constant 
of  the  charging  circuit  of  the  condenser  6,  or 

5  the  condenser  1 0  respectively,  may  be  chosen  with 
advantage  to  be  smaller  than  the  time  over  which 
the  contact  7  is  open,  the  discharge  time  of  the 
condenser  being  preferably  chosen  to  be  about 
equally  as  large  as  its  charging  time.    As  is  self- 

10  explanatory,  a  symmetric  alternating  voltage  and 
hence  on  either  side  of  the  bridge  equilibrium  an 
equally  large  and  equally  light  intense  indication 
on  the  cathode-ray  indicator,  is  thus  obtained. 
In  order  that  the  device  illustrated  may  be  readily 

15  altered  to  accord  with  the  object  for  which  it  is  to 
be  used,  the  resistance  5  for  example  may  be 
made  variable  and/or  the  condenser  6  may  be 
rendered  capable  of  being  cut  out  of  circuit,  or  of 
being  replaced  by  a  condenser  of  different  value 

20  respectively.  When  measuring  a  direct  voltage 
having  an  alternating  voltage  superimposed  upon 
it,  as  is  the  case  for  examp'a  if  the  bridge  is  sup- 
plied by  means  of  a  rectifier,  it  is  possible  in  the 
use  of  the  circuit  arrangement  according  to  the 

25  invention  to  connect  in  series  with  advantage  a 
simple  smoothing  filter  so  as  to  permit  of  the 
bridge  equilibrium  being  better  observed. 

It  may  be  observed  that  if  the  terminal  voltage 
of  a  source  of  current  having  a  very  high  internal 

30  resistance  is  to  be  ascertained,  the  resistance  5 
in  the  circuit  arrangement  shown  may  be  very 
small  under  certain  conditions  and  in  such  case 
the  condenser  6  should  also  have  a  lower  value. 

PIETER  ADRIAAN  DONKER. 
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Certain  machines,  like  those  for  packing  cig- 
arettes, macaroni,  etc.,  require  that  the  products 
to  be  packed  should  be  fed  to  them  in  a  given 
order,  according  to  a  certain  cadence  and  in  defi- 
nite quantities. 

The  systems  using  simple  travelling  bands  and 
the  like  do  not  allow,  in  general,  to  obtain  the 
result  sought  for,  in  particular  because  the  suit- 
able grouping  of  the  products  cannot  be  effected 
without  difficulties  or  with  the  different  presenta- 
tions required  by  the  various  packet  structures, 
especially  when  important  outputs  are  to  be  at- 
tained. 

The  present  invention  has  for  object  a  device 
ensuring  the  rapid  and  sure  feeding  of  the  pack- 
ing machine,  mainly  consisting  -in  a  distributing 
chain  carrying  feeders  in  which  the  tubular  prod- 
ucts are  poured  in  the  desired  quantity. 

The  tubular  products  to  be  packed  are  led 
from  the  magazine  on  bands  between  which 
moves  the  chain  carrying  the  feeders  which  are 
filled  one  by  one  with  the  products  conveyed  by 
the  bands  and  lead  them  in  proximity  to  the 
packing  device. 

A  preferred  embodiment  of  the  subject-matter 
of  the  invention  will  now  be  described  in  detail 
with  reference  to  the  accompanying  drawing  in 
which : 

Pig.  1  is  a  view  in  vertical  section  of  the  device. 
Fig.  2  is  a  plan  view. 

Fig.  3  is  a  section  made  according  to  line  ni — 
niof  Fig.  1. 

The  tubular  products,  for  instance  cigarettes, 
are  housed  in  a  magazine  2  the  bottom  of  which 
is  constituted  by  two  endless  bands  3,  4,  spaced 
apart;  an  interval  is  provided  between  said  bands 
and  the  front  edge  5  of  the  magazine.  A  ver- 
tical wall  1 6  extends  throughout  the  length  of  the 
device  and  constitutes  one  of  the  sides  of  the 
magazine  2,  the  other  side  of  the  magazine  re- 
maining open. 

Beneath  the  bands  3,  4  is  arranged  an  endless 
chain  or  apron  6  carried  by  two  pulleys  7.  8  one 
at  least  of  which.  7,  is  a  driving  pulley  and  con- 
nected by  a  transmission  9  to  the  shaft  10  con- 
trolling the  shaft  fi  driving  the  pulleys  19,  20 
over  which  pass  the  bands  3,  4. 

On  said  chain  or  apron  6,  are  placed  side  by 
side  feeders  12  each  constituted  by  the  assem- 
blage, on  a  base  14,  of  four  identical  sheet  metal 
plates  13  arranged  in  such  a  manner  as  to  form 
three  chambers  15. 

The  operation  of  the  device  is  as  follows: 

When  the  apron  6  is  set  in  motion,  the  bands 
3,  4  move  in  the  direction  of  the  arrow  F  and  de- 
liver the  products  I  which  fall  into  the  chambers 
1 5  in  proportion  as  the  feeders  1 2  engage  between 
the  bands  3,  4,  and,  owing  to  the  inclination  of 
the  chain  6,  emerge  above  the  bands. 

The  products  I  fill  the  chambers  15;  and  the 
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feeders  thus  filled  continue  to  advance  until  they 
come  in  proximity  to  the  packing  machine  (not 
shown)  towards  which  a  hand  16  guides  them 
by  ejecting  them  from  the  chambers  15  (as  indi- 
cated in  dotted  lines  in  Fig.  2) . 

A  simple  or  compound  scraper  or  similar  device 
17,  allows  of  removing  from  the  feeders  12  any 
unforeseen  overload.  According  to  an  arrange- 
ment illustrated  in  the  drawing  for  packing  cig- 
arettes, a  push-piece  1 8  the  suitable  operation  of 
which  is  ensured  by  the  action  of  inclines  on  its 
tail-member,  is  engaged  in  the  central  chamber 
of  each  feeder  12.  It  rises  first  of  all  to  the  value 
of  one  cigarette  when  the  feeders  are  filled  up, 
on  the  up  side  of  the  scrapers  1 7 ;  the  push-piece 
then  falls  back  again  before  the  feeder  comes  in 
front  of  the  hand  16.  In  this  manner  the  load- 
ing of  the  lateral  chambers  is  each  of  seven  cig- 
arettes and  that  of  the  central  chamber  of  six 
cigarettes,  each  chamber  being  slightly  offset  rel- 
atively to  the  central  chamber.  Moreover,  by  the 
same  process,  other  asymmetries  can  be  obtained 
in  the  filling  of  the  chambers. 

It  is  to  be  understood  that  the  invention  is  not 
limited  to  this  arrangement  of  the  feeders  and 
of  the  conveyor  chain. 

It  is  thus  that,  in  particular  for  light  products, 
a  compacting  of  the  latter  is  obtained,  by  ar- 
ranging along  the  chain  any  vibratory  mecha- 
nism. 

Although  the  chain  6  is,  substantially,  inclined 
relatively  to  the  horizontal,  this  compelling  the 
products  which  have  been  unable  to  find  a  place 
in  the  chambers  1 5  to  redescend  towards  the  mass 
of  those  which  are  constantly  drawn  along  by  the 
bands  3,  4,  it  is  important  to  notice  that,  even 
with  a  chain  which  is  not  inclined  or  only  slightly 
so,  the  bands  3,  4  accompany  the  products  beyond 
the  moment  when  they  encounter  the  chambers 
and  up  to  the  bottom  of  the  latter,  and  that  they 
are  thus  arranged  in  order  without  shocks  and 
without  interruption,  which  allows  of  avoiding 
the  deterioration  of  the  products  and  the  possi- 
bilities of  their  becoming  wedged. 

The  chambers  can  be  of  various  shape  and  ar- 
rangements, according  to  the  nature  of  the  prod- 
uct to  be  packed;  of  course,  their  number  can  be 
varied  as  well  as  the  way  in  which  they  are  piv- 
oted on  the  chain  or  apron,  and  the  methods  for 
driving  the  chain  and  the  bands. 

Finally,  the  ratio  between  these  two  movements 
can,  by  means  of  a  speed  varying  device  of  known 
type,  be  adjusted  at  every  instant  to  the  optimum 
value  which  is  suited  to  the  product  to  be  dis- 
tributed according  as  it  is  necessary,  for  the  sat- 
isfactory operation  of  the  distributor,  to  acceler- 
ate or  to  slow  down  the  flow  of  products  towards 
the  scrapers  17. 

GERARD  BARDET. 
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When  hot  rolling  very  long  thin  strips  the 
inconvenience  is  encountered  consisting  in  the 
rapid  cooling  of  the  metal  in  course  of  rolling, 
cooling  which  is  due,  in  particular,  to  the  in- 
tense radiation  of  the  surface  of  the  strip  which,  5 
for  a  given  weight  of  the  blank,  increases  very 
rapidly  when  the  thickness  diminishes. 

According  to  a  known  process  the  cooling  of 
the  strip  in  course  of  rolling  is  slackened  by  stor- 
ing the  latter  in  furnaces  placed  on  either  side  of  10 
the  reversible  rolling-mill  serving  for  rolling  the 
strips,  instead  of  allowing  it  to  develop  freely  on 
the  lines  of  cylinders  or  on  the  tiles  of  the  work- 
shop. The  strip  is  wound  according  to  this  proc- 
ess on  drums  placed  in  the  furnaces  in  question;  ir> 
said  drums  are  themselves  heated  by  the  furnace 
and  are  actuated  by  an  electric  control  which  ef- 
fects the  required  synchronism  between  the  drums 
and  the  rolling-mill. 

The  present  invention  has  for  object  a  process  20 
according  to  which  the  strip  is  wound  without  the 
aid  of  drums  during  rolling,  by  means  of  bend- 
ing-winding    machines,    preferably    placed  on 
either  side  of  the  housing  of  the  rolling-mill  and 
in  the  immediate  vicinity  thereof,  the  strip  wind-  25 
ing  up  in  one  of  the  machines  in  question  while 
it  unwinds  from  the  other.   The  cooling  of  the 
strip  is  therefore  slackened,  according  to  this 
process,  solely  by  the  effect  of  the  reduction  of 
the  radiating  surface  of  the  blank  in  course  of  30 
rolling. 

The  control  for  the  bending-winding  machines 
is  preferably  devised  in  such  a  manner  that  the 
machine  which  winds  the  strip  has  a  peripheral 
speed  slightly  greater  than  the  speed  of  the  strip  :!5 
issuing  from  the  rolling-mill;  said  machine  thus 
exerts  a  pull  on  the  rolled  strip,  whereas  the  ma- 
chine which  unwinds  the  strip  has  a  peripheral 
speed  equal  to  the  speed  of  the  strip  when  it  en- 
ters the  rolling-mill  and  exerts  on  the  latter  a  t() 
braking  stress. 

This  result  is  very  simply  obtained,  for  in- 
stance by  actuating  the  machine  which  winds  the 
strip,  from  the  control  of  the  rolling-mill  itself 
by  means  of  gears  or  through  the  medium  of  a  45 
chain  transmission  imparting  the  required  ratio 
between  the  number  of  revolutions  of  the  cylin- 
ders of  the  rolling-mill  and  of  the  cylinders  of  the 
bending-winding  machine,  and  by  allowing  the 
machine  unwinding  the  strip  to  be  set  in  action  59 
by  the  stress  exerted  on  its  cylinders  by  the  strip 
itself. 

Of  course,  the  controls  are  so  devised  that  the 
machines  can  alternately  act  as  winding  and  un- 
winding machines.  06 


In  the  accompanying  drawing,  by  way  of 
demonstration,  Fig.  1  diagrammatically  illustrates 
one  of  the  possible  forms  of  construction  of  the 
bending-winding  machines  in  question,  it  being 
understood  that  other  embodiments  are  possible 
without  departing  from  the  principle  of  the  pres- 
ent invention  as  long  as  the  strip  is  wound  with- 
out the  coil  being  in  contact  with  an  inner  drum, 
which  is  the  cause  of  cooling. 

The  following  description  applies  to  the  use  of 
a  reversible  rolling-mill  train,  but  it  is  also  to  be 
understood  that  the  use  of  bending-winding  ma- 
chines for  any  other  type  of  rolling-mill  train, 
for  instance  a  three-high  Lauth  mill,  is  also  in- 
cluded in  the  scope  of  the  present  invention. 

The  bending-winding  machine  comprises  a  pair 
of  gripping  cylinders  I,  the  lower  cylinder  being 
capable  of  rising  and  lowering  under  the  action 
of  a  compressed  air  piston  2.  It  is  provided  with 
a  set  of  three  bending  cylinders  3,  3  and  5,  two 
of  which,  the  lower  cylinder  3  and  cylinder  5  can 
move  up  and  down  under  the  action  of  compressed 
air  pistons  4  and  6.  The  cylinders  7  are  intended 
to  support  the  coil  which  forms  within  the  cover 
8.    All  the  cylinders  I,  3,  5  and  7  are  controlled. 

The  cylinders  which  can  move  up  and  down 
under  the  action  of  compressed  air  pistons  can 
retract  downwardly  as  indicated  in  Fig.  2  so  as 
to  allow  the  passage  of  rectilinear  bars  between 
them  and  the  two  upper  cylinders  of  the  pairs  I 
and  3. 

Fig.  3  diagrammatically  shows  in  elevation  the 
assemblage  of  the  bending-winding  machines  on 
either  side  of  the  rolling-mill  housing. 

Fig.  4  is  a  plan  view  of  the  same  plant. 

At  9  can  be  seen  two  toothed  wheels  actuating 
by  chain  two  pinions  10  respectively  placed  on 
shafts  controlling  the  bending-winding  machines. 
<  I  illustrates  clutches  which  can  drive  the  bend- 
ing-winding machines  in  one  direction  and  in  the 
other,  or  uncouple  them  from  the  shafts  actuated 
by  the  pinions  10.  At  1 2  can  be  seen  the  casings 
containing  the  gears  which  control,  through  the 
medium  of  coupling-rods  13,  the  cylinders  of  the 
bending-winding  machines. 

The  rolling  of  a  strip  is  effected  in  the  follow- 
ing manner:  the  blank  obtained  for  instance  from 
a  preparing  housing  and  which  has  been  rolled 
on  said  housing  to  a  suitable  thickness,  for  in- 
stance 50  m/m,  is  led  to  the  housing  equipped 
with  two  bending-winding  machines  diagram- 
matically illustrated  in  Fig.  3.  The  movable  cyl- 
inders of  the  bending-winding  machines  being 
withdrawn  into  their  lower  position,  as  they  are 
illustrated  in  Fig.  2,  a  few  rolling  passes  are  first 
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of  all  effected  without  winding,  by  allowing  the 
strip,  which  finds  its  passage  between  the  cylin- 
ders of  the  bending-winding  machines,  to  spread 
on  the  cylinders  reserved  for  the  rolling-mill  hous- 
ing. As  soon  as  the  thickness  has  reached  a  cer- 
tain value  for  the  strip  to  be  wound,  for  in- 
stance 20  m/m,  the  cylinders  I,  3  and  5  of  the 
bending-winding  machine  located  on  the  oppo- 
site side  to  that  of  the  strip  to  be  rolled,  are 
lifted,  said  machine  is  thrown  in  gear  by  the  cor- 
responding clutch  1 1 ,  then  the  strip  is  introduced 
in  the  rolling-mill.  Said  strip  passes  between 
the  gripping  cylinders  I,  then  is  bent  by  the  set 
of  bending  cylinders  3,  3  and  5  and  winds  in  a 
coil  in  the  space  comprised  between  the  cover 
8  and  the  supporting  cylinders  7.  As  soon  as  the 
rear  end  of  the  strip  issues  from  the  cylinders 
of  the  train,  the  clutch  1 1  corresponding  to  the 
bending-winding  machine  containing  the  strip,  is 
uncoupled,  and  this  in  such  a  manner  that  the 
end  of  the  strip  remains  between  the  gripping 
cylinders  I .  The  direction  of  rotation  of  the  roll- 
ing-mill is  then  reversed.  The  cylinders  1 ,  3  and 
5  of  the  bending-winding  machine  which  is  actu- 
ally empty  are  lifted,  the  clutch  1 1  correspond- 
ing to  said  machine  is  actuated,  then,  by  means 
of  the  clutch  1 1  corresponding  to  the  bending- 


winding  machine  which  contains  the  strip  at  the 
moment,  the  latter  is  engaged  in  the  cylinders  of 
the  rolling-mill  housing.  As  soon  as  the  rolling 
pass  has  begun,  the  machine  from  which  the  strip 

5  unwinds  is  uncoupled,  said  machine  remaining 
actuated  by  the  pull  exerted  by  the  strip  itself 
during  all  the  remainder  of  the  unwinding  period, 
then  the  rolling  is  continued  by  allowing  the  strip 
to  wind  up  into  one  of  the  bending-winding  ma- 

10  chines  whilst  it  unwinds  from  the  other.  The 
cylinders  I,  3  and  5  of  both  machines  remain  in 
the  upper  position.  Use  is  made  every  time  of 
the  clutches  1 1  on  the  machine  which  is  to  un- 
wind the  strip  to  send  the  end  of  the  strip  into 

U  the  rolling-mill,  then  for  releasing  said  machine 
from  the  control,  and  said  clutches  are  used  on 
the  machine  which  is  to  wind  up  the  strip  for 
actuating  said  machine  during  the  winding  up, 
then  for  uncoupling  it  as  soon  as  the  strip  leaves 

2o  the  cylinders  of  the  rolling-mill. 

The  last  pass  being  effected,  the  strip  is  allowed 
to  completely  wind  up  in  the  corresponding  bend- 
ing-winding machine.  After  having  lifted  the 
cover  8  the  coil  obtained  can  then  be  evacuated, 

2-  then  the  cover  being  lowered,  the  plant  is  ready 
to  roll  another  strip. 

PAUL  BLAEST. 
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The  present  invention  has  for  object  a  method 
for  the  mass  production  of  the  points  of  collars, 
as  well  as  a  device  allowing  a  rapid  and  sure 
production  by  a  simple  operation  effected  by  the 
worker  consisting  in  turning  out  and  forming  5 
the  point. 

It  is  known  that  the  collar  being  stitched,  that 
is  to  say  the  two  strips  of  fabric  of  the  collar 
and  the  stiffening  having  been  assembled  by  a 
line  of  stitching  effected  on  the  wrong  side  of  10 
the  fabric,  it  must  be  turned  out  on  to  the  right 
side.  For  that  purpose,  use  has  been  made  of 
devices  having  piercers,  with  which  the  collar 
is  nipped  before  turning  it  inside  out.  Said  de- 
vices have,  however,  various  inconveniences  which  15 
are  remedied  by  the  method  and  device  accord- 
ing to  the  present  invention. 

In  the  pocket  formed  by  the  two  strips  of 
fabric  forming  the  point  of  the  collar,  nippers  are 
introduced  which  terminate  in  two  thin  and  20 
pointed  noses.  One  at  least  of  said  noses  is  held 
spaced  from  the  other,  and  means  are  provided 
so  that,  when  the  noses  are  engaged  up  to  the 
bottom  of  the  pocket,  the  noses  can  slightly  nip 
the  extreme  point  of  the  collar  which  has  been  25 
previously  slightly  engaged  between  them.  It 
suffices  at  this  instant,  to  turn  the  pocket  inside 
out,  then  to  loosen  the  noses  for  the  collar  to  be 
correctly  turned  inside  out  and  ready  to  be  fin- 
ished. 30 

A  device  will  be  described  hereinafter  allowing 
to  effect  this  nipping  of  the  point  of  the  collar 
and  turning  it  out  in  the  minimum  of  time  and 
by  a  simple  operation. 

In  the  accompanying  drawing:  35 

Fig.  1  is  an  elevation  of  the  device,  partly  in 
section. 

Fig.  2  is  a  horizontal  section  of  the  nippers 
according  to  II — II  of  Fig.  1. 

Fig.  3  is  a  similar  view  of  the  nippers  in  closed  40 
position. 

Fig.  4  is  a  top  plan  view  of  the  device. 

The  device  comprises  a  hollow  frame  1  of  bent 
shape;  in  the  horizontal  bend  2,  provided  at  the 
desired  height  for  working,  are  secured  the  nip-  45 
pers  3;  said  nippers  comprise  a  fixes  nose  4  and 
a  nose  5  movable  about  a  fixed  pin  6 ;  the  portion 
17  of  nose  5  located  behind  said  pin  is  provided 
with  a  notch  16  forming  two  rolling  inclines  for 
a  roller  7  mounted  at  the  end  of  a  rod  8.  Said  50 
rod  is  pivoted  at  10  on  one  of  the  arms  of  the 


right  angle  member  9,  the  other  arm  of  which  is 
pivoted  at  II  to  a  vertical  rod  12  connected  to 
a  control  lever  or  pedal,  not  shown  in  the  draw- 
ing. Said  right  angle  member  9  is  loosely  mount- 
ed on  a  spindle  (3  secured  to  the  frame  I.  A 
returning  spring  14  is  mounted  between  an  abut- 
ment 1 5  adjustable  on  the  rod  8  and  the  nippers  3. 

The  operation  of  this  device  is  as  follows:  In 
position  of  rest,  the  spring  (4  pulls  the  rod  8  in 
the  direction  opposed  to  the  noses;  consequently, 
the  roller  7  rolls  towards  the  bottom  of  the  notch 
16,  rocking  the  member  17  towards  the  right, 
which  has  for  effect  to  move  the  movable  nose  5 
away  from  the  fixed  nose  4. 

At  this  moment  the  worker  fits  over  said  noses 
the  pocket  13  (illustrated  in  dot  and  dash  lines 
in  Fig.  2)  formed  by  the  two  thicknesses  19,  20 
of  the  fabric  of  the  point  of  the  collar  and  the 
stiffening  21,  all  three  assembled  by  a  line  of 
stitching;  when  the  point  of  the  collar  is  com- 
pletely fitted  over  the  nippers  3  (position  shown 
in  the  drawing) ,  it  suffices  to  engage  about  1  or  2 
m/m  of  the  fabric  at  the  extreme  point  of  the 
collar  between  the  noses  4  and  5  which  are  spaced 
apart.  At  this  moment  the  worker  operates  the 
control  lever  or  pedal;  the  bell  crank  lever  12,  9, 
8  pushes  the  rod  8  forwardly;  the  roller  7  rolls 
on  the  inclines  of  the  notch  IS,  which  has  for 
effect  to  rock  the  portion  17  of  the  movable  nip- 
pers about  the  pin  6  towards  the  left  and  to 
clamp  the  nose  5  against  the  nose  4.  The  point 
of  the  collar  is  therefore  firmly  gripped  between 
the  noses  of  the  nippers,  as  long  as  the  worker 
actuates  the  control;  it  suffices  for  the  latter  to 
grip  the  pocket  1 8  and  to  pull  it  backwardly  for 
turning  the  collar  inside  out.  At  the  end  of  this 
operation,  the  worker  ceases  to  actuate  the  bell 
crank  lever  and  the  collar  is  released,  the  part 
of  the  fabric  gripped  between  the  noses  4  and  5 
forming  the  point  of  the  collar. 

Of  course  certain  details  of  this  device,  such 
as  the  control  of  the  movable  nose,  the  assem- 
blage of  the  movable  nose  or  noses,  etc.  may  be 
modified  without  departing  from  the  scope  of  the 
invention. 

The  invention  is  naturally  applicable  to  all 
kinds  of  collars,  cuffs,  wrist-bands,  etc.,  it  allows 
the  work  to  be  effected  rapidly  and  surely  without 
any  risk  of  deteriorating  the  articles  the  finish- 
ing of  the  points  of  which  is  perfect. 

GEORGES  GERMAIN. 
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My  invention  relates  to  rotary  vane  pump  or 
compressor  for  air  or  other  gases  of  the  kind 
having  radial  vanes  mounted  on  a  shaft  co-axial 
to  the  casing  of  the  pump  for  the  convenience 
hereinafter  termed  barrel,  and  driven  by  a  rotor 
arranged  excentrically  to  the  barrel. 

The  main  object  of  my  invention  is  to  improve 
this  type  of  pump  more  particularly  of  the  design 
used  in  the  case  when  conditions  of  weight, 
purity  of  the  air  and  safety  of  working  have  a 
primordial  importance  as  is  the  case  in  their  use 
on  board  aircraft. 

It  has  been  in  fact  verified  that  in  already 
known  pumps  of  that  kind,  there  occurred  jam- 
mings of  the  vanes  in  their  guides  and  in  the 
barrel,  along  with  a  heating  of  the  eyes  of  the 
vanes  as  soon  as  one  tried  to  rotate  those  pumps 
at  high  speed.  I  have  been  led  into  considering 
that  those  inconveniences  resulted  on  the  one 
hand  from  a  bending  of  the  shaft  of  the  vanes 
under  the  action  of  the  centrifugal  force  and  on 
the  other  hand,  from  the  insufficient  lubrication 
of  vanes  on  their  shaft,  lubrication  which  it  is 
impossible  to  increase  without  charging  the  air 
with  an  unacceptable  quantity  of  oil. 

Another  object  of  my  invention  is  to  oppose 
the  bending  of  the  shaft  of  the  vanes  and  to 
increase  the  rotation  speed  of  the  pump. 

A  still  further  object  of  my  invention  is  to 
remedy  the  heating  of  the  eyes  of  the  vanes. 

Other  objects  of  my  invention  are  brought  out 
more  fully  in  the  description  and  claims.  By  way 
of  in  no  means  limitative  example  various  em- 
bodiments of  a  pump  according  to  my  invention 
have  been  schematically  represented  in  the  ac- 
companying drawing. 

In  this  drawing: 

Fig.  1  is  a  longitudinal  section  of  a  pump. 

Fig.  2  a  transversal  section  according  to  the 
line  II— II  of  Fig.  1. 

Figs.  3,  4  and  5  are  similar  views  to  Fig.  1  with 
modifications. 

In  the  examples  illustrated,  the  pump  belongs 
to  the  type  comprising  radial  vanes  I ,  here  three 
in  number,  freely  engaged  on  a  shaft  2  coaxial 
with  the  barrel  3  having  an  air  inlet  and  an  air 
outlet  (Fig.  2).  A  hollow  rotor  4  is  excentrically 
mounted  in  the  barrel  3  (the  shaft  2  being  ar- 
ranged within  the  said  rotor  4).  At  the  periph- 
ery of  the  rotor  4  are  formed  lodgings  for  guides 
5  each  of  them  being  mounted  for  free  rotation 
upon  itself  in  its  lodging  around  an  axis  parallel 
with  those  of  the  rotor  4  and  of  the  barrel  3. 
Each  guide  5  is  provided  with  a  diametral  slot  in 


which  a  vane  I  is  slidably  mounted  with  light 
friction. 

In  the  embodiment  shown  in  Fig.  1,  the  shaft 
2  crosses  the  rotor  through  and  through  and  is 

5  supported,  on  either  side  of  the  latter,  on  the  one 
hand  in  a  ball  bearing  7  lodged  in  an  end  plate 
8  mounted  at  the  end  of  the  barrel  3  and  on  the 
other  hand  in  a  ball  bearing  9  lodged  in  a  rotat- 
ing member  10  itself  supported  by  a  roller  bear- 

10  ing  1 1  fitted  into  a  transversal  partition  12  which 
is  mounted  to  the  end  of  a  casing  part  13  fixed 
on  the  other  extremity  of  the  barrel  3. 

The  rotor  4  is  also  supported  at  its  two  ex- 
tremities by  ball-bearings  14  and  15  respectively 

15  supported  by  the  end  plate  8  and  the  casing 
part  13. 

The  rotating  member  10  serves  as  a  driving 
member  of  rotor  4  by  means  of  a  gearing  com- 
prising an  intermediary  shaft  17  carrying  two 

20  wheels  18  and  19  of  different  diameters  the 
smaller  of  which  18  is  in  gear  with  a  toothing  20 
presented  by  a  member  10  and  the  other  19  with 
a  toothing  21  supported  by  the  rotor  4.  There- 
fore this  gearing  forms  a  multiplicator  of  speed. 

25  The  shaft  17  is  fitted  on  ball-bearings  22  and  23 
respectively  supported  by  casing  part  13  and 
partition  1 2  and  extends  on  the  other  side  of  the 
latter  where  it  presents  a  worm  gear  25  which 
operates  an  oiling  pump  26  to  which  leads  an 

30  inlet  canalization  27  for  oil  under  pressure  and 
from  where  runs  a  pipe  28  to  go  and  terminate 
at  the  extremity  of  the  hollow  shaft  2  to  secure 
the  lubrication  of  the  eyes  29  of  the  vanes,  though 
the  means  of  transversal  holes  30  provided  in 

35  this  hollow  shaft  2. 

Besides,  this  member  10  serves  as  a  casing  to 
a  torque  limiting  device  31  whose  driving  piece 
is  an  end  of  a  shaft  32  centred  on  the  one  hand 
in  member  10  and  on  the  other  hand  in  a  roller 

40  bearing  33  supported  by  a  cover  plate  34  fixed  at 
the  end  of  the  casing  13  above  partition  12.  It 
will  be  noticed  that  in  this  disposition,  the  gears 
are  enclosed  in  casing  part  13  on  a  same  side  of 
partition  12  whereas  the  torque  limiting  device 

45  31  and  the  oiling  pump  are  on  the  other  side, 
inside  the  cover  plate  34.  The  latter  bears,  for 
the  fixing  of  the  pump  in  its  place,  a  cheek  35 
perpendicular  to  the  rotation  axis.  The  pump  is 
operated  by  means  of  the  end  of  the  shaft  32 

50  which  projects  outside  cover  plate  34. 

The  operation  of  the  rotor  4  by  the  described 
mechanism  is  obvious  and  the  remaining  work- 
ing of  such  a  kind  of  pump  is  already  well-known. 
The  modification  represented  on  Fig.  3  differs 

55  chiefly  from  the  preceding  one  by  the  fact  that 
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the  driving  shaft  32a  is  excentrically  arranged 
with  reference  to  the  barrel  and  operates  the 
rotating  member  10a  through  the  medium  of  a 
single  pair  of  gears  20a,  21a  without  an  inter- 
mediary shaft.  Though  no  torque  limiting  de- 
vice has  been  represented  in  this  case,  it  is  pos- 
sible to  interpose  one,  similar  to  that  of  Fig.  1, 
between  shaft  32a  and  gear  20a. 

In  the  further  modification  shown  on  Fig.  4, 
the  shaft  2  b  comprises,  at  the  opposite  end  of 
the  driving  shaft  32,  coupling  means  40  here 
formed  by  splines,  which  allow  to  couple  another 
apparatus  directly  on  the  pump.   The  shaft  2b 


is  rotated  by  a  toothed  wheel  41  fixed  upon  it 
and  in  gear  with  another  wheel  42  fixed  on  shaft 
17b.  Preferably  the  ratio  of  gearing  41 — 42  dif- 
fers very  slightly  from  that  of  gearing  1 9 — 2 1  so 

5  that  there  be  a  slow  relative  rotation  between 
this  shaft  17b  and  the  eyes  of  the  vanes. 

The  embodiment  on  Fig.  5  differs  from  the 
preceding  one  by  the  fact  that  the  shaft  2c  is 
driven  directly  by  the  shaft  32c  and  comprises, 

10  to  that  purpose,  means  43,  coupling  it  directly 
with  this  shaft  33,  formed  for  instance  by  splines. 
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According  to  known  processes,  the  adjusting  of 
the  rolls  in  rolling-mill  housings  is  obtained  by 
screws  or  by  wedges,  operated  by  hand  or  me- 
chanically controlled.  These  devices  have  serious 
inconveniences : 

1.  The  taking  up  of  the  play  and  the  resilient 
distortions  of  the  housings  determine  a  "yield- 
ing" of  a  certain  importance,  which  must  be 
made  the  best  of,  when  introducing  the  product 
into  the  rolling-mill.  A  certain  dubiousness  as 
regards  the  importance  of  the  reductions  in 
thickness  otbained  results  therefrom,  which  are 
not  in  simple  relation  with  the  adjustment  ef- 
fected, and  this  dubiousness  constitutes  an  in- 
convenience for  obtaining  bars  or  strips  rolled 
to  the  desired  thickness,  when  it  is  impossible 
to  measure  the  thickness  of  the  product  as  it  is- 
sues from  the  housing. 

The  yielding  causes,  moreover,  unevennesses  cf 
thickness  in  the  rolled  products,  when  the  re- 
sistance to  plastic  distortion  of  the  metal  is  not 
the  same  at  all  the  points  of  the  length  of  the 
rolled  bar  or  strip.  Finally,  when  rolling  strips 
on  straight  barrel  rolls,  an  important  yielding 
can  be  the  cause  of  serious  difficulties  in  the 
rolling. 

All  these  considerations  have  led  rolling-mill 
constructors  to  strive  to  reduce  the  importance  of 
the  yielding,  in  particular  by  increasing  the  cross 
section  of  the  uprights  of  the  housing,  for  caus- 
ing said  members  to  work  at  a  very  low  working 
stress,  clearly  lower  than  that  which  could  be 
admitted  simply  as  regards  the  resistance  of  the 
metal.  This  results  in  the  rolling-mill  housings 
being  very  heavy,  which  may  lead,  in  the  case  of 
important  rolling-mills,  to  great  constructional 
difficulties. 

2.  It  is  impossible  in  many  cases  and,  more 
particularly  in  hot  rolling-mills,  owing  to  the 
friction  forces  set  in  action,  to  tighten  or  to 
loosen  the  rolls  in  the  course  of  a  pass;  in  par- 
ticular, the  fact  that  it  is  impossible  to  loosen 
the  rolls  presents  serious  inconveniences  when  an 
accident  occurs  during  the  rolling. 

3.  The  device  is  cumbersome,  and  consequently 
costly;  the  forces  set  in  action  for  the  adjust- 
ment are  out  of  proportion  with  the  result  ob- 
tained. 

Devices  in  which  hydraulic  jacks  replaced  the 
screws  or  wedges,  have  been  tried,  but  they  also 
present  inconveniences  which  have  not  allowed 
their  use  to  become  general: 

1.  The  yielding  of  the  jacks  due  to  the  com- 
pressibility of  the  liquids  at  high  pressures,  is 
added  to  the  normal  yielding  of  the  housings  and 


leads  to  very  high  figures,  inconsistent  with  cor- 
rect rolling. 

2.  The  slightest  leakages,  difficultly  avoidable, 
produce  in  the  adjustment  of  both  sides  of  the 
5  housing,  a  lack  of  balance  which  cannot  be  ad- 
mitted. 

The  present  invention  has  for  object  a  de- 
vice according  to  which  the  movement  for  ad- 
justing the  rolls  is  under  the  dependence  of  a 
10  control  system,  devised  in  such  a  manner  as  to 
remedy  the  above  mentioned  inconveniences. 

This  result  is  obtained  by  means  of  a  relay, 
which  controls  the  filling  up  or  the  emptying  of 
the  adjusting  jacks,  in  such  a  manner  that  the 
15  yielding  is  compensated  in  totality  or  in  part. 

The  system  proposed  thus  offers  the  follow- 
ing advantages: 

1.  Reduction  or  elimination  of  the  yielding,  al- 
lowing easier  and  more  accurate  rolling,  even 

20  allowing  eventually  to  automatically  obtain  a 
product  having  a  thickness  equal  to  that  indi- 
cated by  the  dial  of  the  control  apparatus  pre- 
viously adjusted. 

2.  Possibility  of  using  housings  of  smaller  cross 
25  section  and  weight. 

3.  Possibility  of  tightening  or  loosening  the 
rolls  in  the  course  of  the  pass. 

4.  Reduced  cumbersomeness  well  clearing  the 
upper  part  of  the  housing. 

30     5.  Reduction  of  the  energy  set  in  action. 
6.  To  a  certain  extent,  insensitiveness  to  leak- 
ages which  may  occur  in  the  plant. 

The  following  description  applies  to  the  use  of 
a  hydraulic  control  relay,  but  it  is  to  be  under- 
35  stood  that  the  use  of  an  electric  or  mechanical 
relay  is  also  included  in  the  scope  of  the  present 
patent. 

Likewise,  the  use  of  a  hydraulic,  electric  or 
mechanical  control  device  for  controlling  the  ad- 

40  justing  device  having  a  screw  or  a  wedge,  al- 
though it  does  not  allow  of  remedying  all  the 
previously  mentioned  inconveniences,  is  also  in- 
cluded in  the  scope  of  the  patent. 
In  the  accompanying  drawing,  Fig.  l  diagram- 

45  matically  illustrates,  in  an  embodiment  given  sim- 
ply by  way  of  demonstration,  a  possible  form  of 
construction  of  the  device  mounted  on  one  of 
the  uprights  of  a  two -high  housing;  the  second 
upright  is  equipped  in  an  identical  manner  and 

50  the  control  shaft  disposed  with  a  worm  drive  K 
simultaneously  actuates  both  devices  (through 
the  medium  of  a  coupling  allowing  to  previously 
regulate  the  adjustment  on  each  separate  up- 
right) . 

55      The  upright  of  the  housing  A  containing  the 
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lower  check  E  and  the  upper  chock  C  of  the  rolls 
D  is  equipped  with  a  lifting  device  E  of  ordinary 
type.  The  adjustment  of  the  upper  roll  is  ob- 
tained by  means  of  the  hydraulic  jack  F,  the  plac- 
ing under  pressure  or  discharge  of  which  is  con-  5 
trolled  by  the  hydraulic  relay  G,  secured  to  the 
lower  part  of  the  upright  of  the  housing  A,  and 
supplied  with  water  under  pressure  by  an  accu- 
mulator, not  shown. 

The  piston  I  of  the  hydraulic  relay  G  is  at-  10 
tached  to  the  rod  H  which  can  screw  in  the  nut 
I,  rigidly  connected  to  the  upper  chock  C.  The 
rotation  of  rod  H  is  controlled  by  the  wheel  J  in 
which  the  rod  H  can  slide  without  rotating.  The 
worm  wheel  J  is  actuated  by  the  shaft  bearing  15 
the  screw  K,  operated  for  instance  by  means  of 
a  hand-wheel  and  which  simultaneously  controls 
the  two  identical  devices  of  the  housing. 

Pig.  2  illustrates  a  diagrammatic  section  cf  the 
relay  G,  on  an  enlarged  scale.  20 

The  body  of  the  relay  G  is  provided  with  con- 
nections 2,  3,  4  connected  by  pipes  5,  6,  7  respec- 
tively to  the  accumulator  for  water  under  pres- 
sure, to  the  adjusting  jack,  and  to  the  discharge 
tank.  25 

These  connections  are  in  communication  with 
orilices  leading  to  the  cylinder  8  of  the  relay. 
The  piston  I  comprises  flanges  9,  !0,  1 1  the  dimen- 
sions cf  which  are  so  chosen  that  in  median 
position — that  shown  in  Fig.  2 — the  jack  is  neither  30 
connected  with  the  pressure  supply  nor  with  the 
discharge,  but  that  a  displacement  of  small  am- 
plitude in  one  direction  or  in  the  other  puts  the 
jack  in  communication  with  the  accumulator 
through  2 — 3,  or  with  the  discharge  through  4 — 7.  35 
A  spring  !  2  tends  to  bring  the  device  in  the  lower 
position. 

The  operation  of  the  device  is  as  follows: 
1.  Before  a  rolling  pass,  the  hand-wheel  and 
the  shaft  K  are  actuated,  for  instance  in  the  di-  40 
rection  corresponding  to  tightening.   The  rod  K 
rises  in  the  nut  I  and  the  piston  of  the  relay  puts 
the  jack  in  communication  with  the  accumulator. 


The  upper  roll  then  approaches  the  lower  roll  and 
actuates  the  nut  I,  the  screw  II  and  the  piston  of 
the  relay  until  the  communication  is  cut  off. 
Everything  takes  place  as  if  the  screw  H,  acting 
on  the  nut  I,  directly  actuated  the  upper  roll, 
taking  a  bearing  on  the  relay. 

2.  During  rolling,  the  relay  reacts  in  the  same 
manner,  so  as  to  maintain  constant  the  distance 
between  the  relay  G  and  the  nut  I,  that  is  to  say, 
between  the  bottom  of  the  housing  and  the  upper 
check,  thus  compensating  the  "yielding"  which 
results  from  the  resilient  distortion  of  the  upright 
of  the  housing  and  from  the  compressibility  of 
the  liquid  of  the  adjusting  jack. 

3.  In  case  of  accident  during  rolling,  it  is  easy 
to  actuate  the  hand-wheel  for  immediately 
loosening  the  rolls,  as  no  supplementary  stress 
resulting  from  rolling  can  be  exerted  on  the  whole 
cf  the  control  device. 

The  present  description  has  contemplated  a 
possible  embodiment  of  the  device  in  which  as  ap- 
plication points  for  the  adjustment  have  been 
chosen,  on  the  one  hand,  the  lower  part  cf  the 
housing  and,  en  the  other  hand,  the  upper  chock. 
A  different  embodiment,  having  other  application 
points  and,  in  particular,  the  rolls  themselves 
(which  allows  of  also  compensating  the  clearances 
between  rolls  and  chocks)  or  even  the  thickness 
of  the  rolled  product,  is  also  included  in  the  scope 
of  the  invention. 

It  is  pointed  out  that : 

The  adaptation  of  the  device  to  a  four-high  or 
other  cluster  mill. 

The  fact  of  controlling  by  the  relay  provided, 
not  only  the  adjusting  jack  alone,  but  simultane- 
ously the  adjusting  jack  and  the  lifting  jack. 

The  fact  of  controlling  the  control  relay 
through  the  medium  cf  an  amplifying  device 
increasing  the  accuracy  or  sensitiveness  of  the 
control, 

Are  also  included  in  the  scope  of  the  present 
invention. 
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For  a  long  time  past,  use  has  been  made,  in  the 
most  varied  industries,  of  moistening,  frothing, 
emulsifying  agents  and  detergents,  for  instance, 
in  mining  industries  (flotation)  textile  industries 
(cleaning  agents,  adjuvants) ,  dyeing,  bleaching, 
tanning  industries  (impregnating  agents) ,  beauty 
products  (emulsifying  agents),  insecticides  for 
agriculture  (moistening  agents)  etc.  constituted 
by  sulphonated  fatty  alcohols  or  other  fatty  alco- 
hols compound  prepared  from  natural  oils,  such 
as  cocoa-nut  oil,  palmiste  oil,  palm  oil,  etc. 

For  that  purpose,  the  product  are  usually  em- 
ployed such  as  they  are;  sometimes,  however,  a 
rough  fractionation  is  effected  which  eliminates 
the  tops  and  bottoms,  for  instance  for  obtaining 
technical  lauric  alcohol,  but,  in  all  cases,  more  or 
less  varied  compounds  of  a  more  or  less  large 
number  of  products  are  obtained. 

Now  it  has  been  found,  according  to  the  present 
invention,  that  it  is  possible  to  obtain  from  cocoa- 
nut  oil,  palmiste  oil,  palm  oil,  and  other  natural 
or  artificial  oils,  much  more  valuable  moistening, 
frothing,  emulsifying  agents  and  detergents  by 
effecting,  for  instance,  a  systematic  fractionation, 
so  as  to  obtain  definite  products  instead  of  a  mix- 
ture of  various  bodies. 

This  supplementary  operation  which  is  effected 
according  to  the  present  invention,  is  obviously 
costly  and  requires  suitable  apparatus,  but  the 
supplementary  expenses  resulting  therefrom  are 
amply  compensated  by  the  result  obtained;  in 
fact  with  the  usual  practice,  the  moistening 
agents  obtained  are  constituted  by  various  defi- 
nite bodies  which  sometimes  have  clearly  an- 
tagonistic properties;  furthermore,  their  com- 
position varies  according  to  the  climate,  the  soil 
of  the  country  in  which  the  oil  treated  was  pro- 
duced, and  even  according  to  years.  It  is  there- 
fore necessary  to  use.  for  obtaining  the  desired 
result,  quantities  of  products  greater  than  is 
strictly  indispensable,  which  quantities  can  more- 
over vary  from  one  sample  of  the  product  to  an- 
other. On  the  contrary,  by  using  definite  prod- 
ucts, that  one  can  be  chosen  which  possesses  to 
the  maximum  the  required  properties,  more  or 
less  high  solubility  at  the  temperature  of  opera- 
tion, more  or  less  high  moistening  power  at  said 
temperature,  etc. 

Also,  according  to  the  present  invention,  start- 
ing from  the  definite  products  obtained,  well  de- 
fined mixtures  of  said  definite  products  can  be 
made,  so  as  to  use  to  the  maximum  the  prop- 
erties of  each  of  them  for  the  result  to  be  ob- 
tained, or  to  improve  certain  mixtures  by  the  ad- 
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dition  of  definite  products  possessing  to  the  maxi- 
mum the  desired  properties. 

A  preferred  method  for  carrying  out  the  inven- 
tion consists  in  effecting  in  the  usual  manner,  a 
reduction  of  the  oils  treated,  so  as  to  obtain  a 
mixture  of  fatty  alcohols,  usually  hexylic,  octylic, 
decylic,  dodecylic  or  lauric,  tetradecylic  or 
myristic,  hexadecylic  or  cetylic,  octodecylic  or 
stearic  and  oleic  alcohols,  in  various  proportions 
according  to  the  nature  of  the  body  treated,  and 
in  separating  each  of  said  well  defined  fatty  alco- 
hols by  using  for  that  purpose  a  sufficiently  pow- 
erful column. 

The  following  examples,  show  simply  as  an  i  n- 
dication  and  not  in  a  limiting  sense,  some  of  the 
possibilities  offered  by  the  invention: 

Example  1 

Pure  octylic  alcohol  is  etherified  by  sulphuric 
hydrochlorine  in  the  following  manner: 

In  a  fluid-tight  enamelled  cast  iron  apparatus, 
provided  with  stirring  means  and  cooled  by  a  cir- 
culation of  brine,  is  poured:  Pure  octylic  alcohol, 
130  kgs.  Then,  gradually  and  without  exceeding 
a  temperature  of  10°,  is  added  chlorosulphonic 
acid,  116  kgs.  5.  The  following  reaction  takes 
place : 

CH3(CH2)6CH20H+S03HC1 

=CH3(CH2)6CH20S03li+PICl 

The  hydrochloric  acid  which  evolves  is  sent 
into  an  absorbing  plant.  When  all  the  hydro- 
chlorine  has  been  poured,  the  remainder  of  the 
hydrochloric  acid  is  driven  off  by  a  current  of 
inert  gas  such  as  nitrogen. 

210  kgs.  of  acid  octyl  sulphate  are  obtained 
which  are  neutralized  by  pouring  them  into  133 
kgs.  of  caustic  soda  lye  at  30%,  without  exceeding 
the  temperature  of  +5°.  This  can  be  effected  in 
a  double  bottom  vessel  made  of  enamelled  cast 
iron  also  cooled  by  a  circulation  of  brine. 

343  kgs.  of  a  solution  of  octylsulphate  of  soda 
are  this  obtained  titrating  37,5%  of  combined 
octylic  alcohol.  Said  solution  is  in  the  form  of 
a  fine  very  pale  yellow  oil  having  a  remarkable 
moistening,  frothing  and  penetrating  power,  even 
at  a  very  low  temperature. 

Example  2 

158  kgs.  of  decylic  alcohol  are  treated  with  80 
kgs.  of  pure  sulphur  trioxide  gradually  introduced 
in  the  alcohol  without  exceeding  the  temperature 
of  +5°  and  by  using  an  apparatus  similar  to  that 
used  in  Example  1. 

The  sulphur  trioxide  is  preferably  used  as  a 
liquid  or  sent  in  the  state  of  vapcur,  drawn  along 
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or  not  by  an  inert  gas,  such  as  nitrogen.  It  is 
advantageous  to  provide  a  very  thorough  stirring 
so  that  at  no  moment  is  there  an  excess  of  sul- 
phur trioxide  in  contact  with  the  alcohol. 

238  kgs.  of  acid  sulphate  are  thus  obtained 
which  are  neutralized  with  17  kgs.  of  anhydrous 
ammonia,  or  with  ammonia  at  30%,  or  with 
168-170  kgs.  of  triethanolamine,  while  the  tem- 
perature during  neutralization  must  not  exceed 
10-15°. 

The  decylsulphates  obtained  are  yellow  brown 
oils,  clearly  soluble  in  water  and  also  having  a 
remarkable  moistening,  frothing  and  dampening 
power,  even  in  a  very  diluted  solution. 

Example  3 

186  kgs.  of  pure  lauric  alcohol  are  treated  with 
110  kgs.  of  ordinary  sulphuric  acid  at  66°  Be\ 
The  water  from  the  reaction  is  eliminated  by 
azeotropic  drying  by  using  as  draining  liquid  100 
to  200  kgs.  of  benzene,  petroleum  ether,  methyl 
ethyl  ether,  ethyl  ether,  trichlorethylene,  carbon 
tetrachloride,  etc. 

The  temperature  of  the  liquid  during  the  re- 
action is  maintained  between  10  and  20°.  For 
that  purpose,  the  boiling  point  is  adjusted  by  pro- 
ducing a  suitable  vacuum  if  the  liquid  chosen 
boils  at  a  temperature  higher  than  10-20°  C. 

When  there  is  no  longer  any  water  given  off, 
which  requires  several  hours,  the  operation  is 
stopped,  then  the  solvent  is  distilled  under  vac- 
uum and  266  kgs.  of  lauryl  sulphuric  acid  are  thus 
obtained  which  are  neutralized  with  133  kgs.  of 
soda  lye  at  30%  without  exceeding  the  tempera- 
ture of  10°. 

A  cream  coloured  paste  is  obtained  which  can 
be  used  as  such,  or  dried  in  an  atomising  drier 
for  obtaining  a  white  powder  of  anhydrous  lauryl 
sulphate  of  soda. 

Said  product  is  in  the  form  of  a  white  powder 
very  soluble  in  water  having  a  very  high  froth- 
ing, moistening  and  detergent  power,  even  when 
highly  diluted. 

Its  efficiency  is  at  least  double  that  of  technical 
lauryl  sulphate  of  soda  which  contains  high  doses 


of  decylic,  tetradecylic  and  even  cetylic  alcohols. 
Example  4 

Each  time  that  it  is  desired  to  increase  the 
5  solubility  in  the  cold  state  and  stability  in  hard 
waters  of  a  definite  moistening  product,  it  will  be 
advantageous  to  add  a  small  quantity  of  pure 
hexyl  or  octyl  sulphate  of  soda. 

Example  5 

Certain  sulphonated  alcoyl  aryl  condensation 
products  give  a  fine  froth  but  which  does  not  last, 
that  is  to  say  it  is  not  stable  and  rapidly  falls. 
Said  stability  is  greatly  increased  by  adding  a 
15  small  quantity  of  triethanolamine  tetradecylsul- 
phonate. 

Example  6 

For  obtaining,  in  certain  detergent  preparations 
for  liquid  or  pasty  cosmetic  products,  a  fine  pearly 
20  aspect,  it  suffices  to  introduce  a  certain  quantity 
of  a  sulphonated  derivative  of  cetylic  or  stearic 
alcohols. 

Example  7 

The  viscosity  of  preparations  containing  sol- 
25  vents  in  the  emulsified  state  is  considerably  in- 
creased by  passing  from  the  lower  terms  to  the 
higher  terms  of  the  sulphonated  fatty  alcohols 
utilised  as  emulsifying  agents. 

These  few  examples  show  some  of  the  numer- 
ous possibilities  offered  by  the  invention,  owing 
to  which,  starting  from  raw  materials  currently 
used  at  the  present  day,  but  in  a  different  man- 
ner, products  can  be  obtained  which  are  much 
3g  more  valuable  than  those  obtained  up  to  now,  or 
said  products  can  be  greatly  improved.  In  the 
foregoing,  as  raw  material,  cccoanut  oil,  palmiste 
oil,  palm  oil,  etc.  have  only  been  cited  because 
they  are  the  most  commonly  used  in  France,  but 
40  of  course  use  can  be  made  of  the  process  accord- 
ing to  the  invention,  without  modifying  the  prin- 
ciple thereof  for  the  treatment  of  other  raw  ma- 
terials capable  of  yielding  fatty  alcohols. 
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For  measuring  small  direct  voltages,  and  more 
particularly  for  measuring  the  terminal  voltage  of 
a  source  of  direct  current  having  a  very  high  in- 
ternal resistance,  devices  have  come  to  be  known 
in  which  the  direct  voltage  to  be  measured  is  .-, 
converted  into  alternating  voltage  by  means  of  a 
condenser  which  is  charged  by  the  direct  voltage 
to  be  measured,  means  being  provided  by  which 
the  condenser  capacity  is  periodically  altered. 
From  the  condenser  an  alternating  voltage  may  io 
then  be  taken  whose  amplitude  is  proportional  to 
the  value  of  the  direct  voltage  supplied  thereto, 
which  alternating  voltage,  after  having  been  am- 
plified and,  if  desired,  rectified  can  be  measured 
in  a  simple  manner.  Such  devices  may  also  be  15 
used  with  advantage  for  determining  the  value 
of  direct  voltages  by  means  of  a  compensation 
method,  in  which  the  obtained  accuracy  depends 
on  the  accuracy  with  which  the  difference  in 
value  of  the  unknown  direct  voltage  and  a  known  20 
direct  voltage  can  be  measured. 

We  have  found  that  the  accuracy  with  which 
a  direct  voltage  can  be  measured  by  means  of  the 
devices  referred  to  above  is  comparatively  small, 
since  it  generally  amounts  only  to  about  0.020  25 
volt. 

The  invention  provides  an  improvement  of  de- 
vices of  the  kind  referred  to  above,  thus  reaching 
a  much  greater  accuracy  in  measuring. 

According  to  the  invention  the  electrodes  of  30 
the  condenser,  which  is  loaded  by  the  direct  volt- 
age to  be  measured,  are  flat  and  parallel  and  so 
arranged  as  to  be  movable  with  respect  to  one 
another  solely  in  a  direction  normal  to  the  plane 
of  the  electrodes  by  the  said  means  for  periodi-  35 
cally  varying  the  condenser  capacity. 

The  invention  is  based  on  the  realisation  that 
the  said  small  measuring  accuracy  is  due  to  the 
difference  in  contact  potential  of  the  two  con- 
denser electrodes,  owing  to  which  the  condenser  40 
will  always  exhibit  a  definite  charge  even  if  no 
charge  is  supplied  to  it.  Since  the  contact  po- 
tential of  a  metal  surface  is  different  from  point 
to  point  the  difference  in  contact  potential  be- 
tween the  electrodes,  which  is  approximately  in-  45 
dependent  of  the  distance  between  the  electrodes, 
will  be  constant  only  if  upon  varying  the  con- 
denser capacity  by  relative  displacement  of  the 
electrodes  the  active  electrode  surface  remains  al- 
ways the  same  and,  moreover,  the  ratio  between  50 
the  contribution  towards  the  total  condenser  ca- 
pacity delivered  by  any  part  of  the  active  elec- 
trode surface  and  the  total  condenser  capacity 


always  remains  the  same  which  is  ensured,  ac- 
cording to  the  invention,  by  taking  the  steps  re- 
ferred to  above. 

In  order  to  achieve  that  the  difference  in  con- 
tact potential  does  not  alter  eventually  it  has 
proved  advantageous  to  house  the  condenser  in 
hermetically  closed  envelope  and  a  chemically 
inert  atmosphere,  preferably  in  a  vacuum,  thus 
avoiding  alterations  of  the  contact  potential  by 
atmospheric  and/or  chemical  agency. 

By  the  said  expedients  it  is  achieved  that  the 
difference  in  contact  potential  of  the  electrodes 
is  invariable,  in  contradistinction  to  that  of  the 
known  devices.  Thus  the  value  and  polarity 
thereof  can  be  determined  and  particularly  when 
considering  them  in  making  measurements  a 
much  greater  measuring  accuracy  is  obtained  than 
is  feasible  by  means  of  known  devices. 

In  order  that  the  requirements  imposed  on  the 
accuracy  of  the  mechanical  structure  of  the  con- 
denser, in  conjunction  with  the  desired  measur- 
ing accuracy,  shall  be  as  small  as  possible  it  is 
advisable  that  the  electrodes  of  the  condenser 
should  be  made  from  a  metal  having  such  prop- 
erties that  the  difference  in  contact  potential  of 
two  electrodes  made  therefrom  is  naturally  very 
low.  In  conjunction  therewith  it  has  proved  ad- 
vantageous to  make  the  electrodes  from  electro- 
lytic red  copper. 

Since  by  the  above  steps  the  difference  in  con- 
tact potential  of  the  condenser  electrodes  is  con- 
stant, at  variance  with  that  of  known  devices 
comprising  variable  condensers,  for  instance  by 
rotation  of  one  of  the  electrodes,  the  difference 
in  contact  potential  of  the  electrodes  can  be  made 
up  for,  according  to  the  invention,  by  supplying 
to  the  condenser  a  constant  direct  voltage  which 
is  equal  but  opposite  to  the  difference  in  contact 
potential  of  the  condenser  electrodes.  This  may 
be  made  with  advantage  more  particularly  in 
making  measurements  according  to  the  compen- 
sation method  in  which  case  the  unknown  direct 
voltage  and  the  direct  voltage  for  comparison  are 
exactly  equal,  if  no  alternating  voltage  at  all  is  set 
up  at  the  condenser  having  a  variable  capacity  to 
which  is  supplied  the  difference  of  the  two  direct 
voltages,  which  can  be  readily  ascertained  by 
means  of  sensitive  amplifying  devices  controlling 
a  volt-  or  ammeter  of  the  usual  type  or  another 
indicating  device  such  as  a  cathode-ray  indi- 
cator, so  that  a  very  great  measuring  accuracy 
can  be  obtained. 
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The  invention  relates  to  a  process  of  manufac- 
turing a  composition  from  waste  liquor  of  cellu- 
lose. 

Waste  liquor  of  cellulose  is  known  to  be  the 
residual  liquor  obtained  by  the  various  methods 
in  the  manufacture  of  cellulose.  Heretofore  such 
waste  liquor  could  not  be  utilized  for  the  most 
part.  Some  constituents  of  the  liquor  have  been 
recovered  indeed,  such  as,  for  instance,  vanilline 
or  alcohol.  It  ihas  also  been  suggested  to  pre- 
cipitate part  of  the  liquor  by  adding  chemicals 
and  to  use  the  precipitation  for  the  manufacture 
of  pressed  articles.  In  all  of  such  cases,  however, 
a  very  large  portion  of  the  waste  liquor  remains 
unsued.  In  addition,  the  processes  of  obtaining 
the  precipitation  are  relatively  cumbersome  and 
expensive,  and  the  pressed  articles  made  from 
such  precipitations  show  a  good  deal  of  defects  as 
regards  hygroscopicity,  strength  and  capability 
of  being  pressed. 

The  invention  provides  a  process  adapted  to 
convert  the  totality  of  waste  liquor  into  a  homog- 
eneous composition. 

In  particular,  the  invention  has  for  its  object 
the  mixing  of  the  waste  liquor  with  chemicals 
of  such  kind  as  to  form,  in  its  entirety,  a  homog- 
eneous composition,  preferably  a  gel. 

Another  object  of  the  invention  is  the  prepara- 
tion from  waste  liquor  of  a  composition  which 
may  be  used  as  kind  of  a  synthetic  resin. 

Another  object  of  the  invention  is  the  composi- 
tion proper  obtained  from  waste  liquor.  A  com- 
position of  this  kind  may  be  used  with  or  without 
filler  or  with  or  without  dyestuffs.  For  example, 
it  may  be  used  for  varnishlike  coats  or  as  glue. 
If  it  is  desired  to  use  it  as  a  molded  plastic,  it 
will  as  a  rule  be  convenient  to  mix  it  with  fillers 
and,  if  necessary,  also  with  agents  improving 
both  the  ability  of  flowing  and  ability  of  sliding 
of  the  composition  during  the  pressing  operation. 
The  composition  may  then  be  pressed  under  pres- 
sure and  heat  as  well  as  worked  by  die  casting. 

According  to  the  invention,  the  waste  liquor 
will  be  treated  with  a  cyanamide  compound  of 
the  alkaline-earth  metals  until  it  is  converted 
into  a  homogeneous  composition.  A  most  satis- 
factory cyanamide  compound  of  this  kind  has 
proved  to  be  calcium  cyanamide.  The  waste 
liquor  is  preferably  used  after  being  concentrated 
to  30°  Be.  Liquor  not  being  thickened  may  also 
be  used.  Hereinafter  it  is  always  referred  to  a 
liquor  already  concentrated  to  30°  Be.  When 
using  a  thinner  liquor  for  the  examples  specified 
hereunder,  a  correspondingly  larger  amount  of 
liquor  will  have  to  be  used.  It  is  not  necessary  to 
treat  the  liquor  beforehand,  but  waste  liquor 
treated  already,  particularly  waste  liquor  from 
which  alcohol  has  already  been  extracted,  may 
also  be  used. 


It  has  been  found  suitable  to  reckon  about  from 
30  to  250  grams  of  calcium  cyanamide  in  150  to 
300  grams  of  concentrated  liquor  and  to  stir  up 
these  substances  at  a  temperature  ranging  from 

5  50°  to  100°  C.  It  is  also  possible  to  carry  out  the 
mixing  at  a  lower  temperature,  but  in  this  case 
the  process  will  require  more  time.  While  being 
stirred  at  a  slight  heat  the  mixture  being  thinly 
liquid  at  the  beginning  will  soon  be  converted,  in 

10  its  entirety,  i.  e.,  without  any  residue,  into  a 
tough,  gel-like  composition.  This  composition 
may  be  dried  and  used  in  the  form  of  a  synthetic 
resin.  If  it  is  desired  to  use  the  composition  for 
the  manufacture  of  molded  plastics,  it  will  be 

15  suitable  to  add  the  filler,  e.  g.,  from  50  to  200 
grams  of  wood  meal,  to  the  above  composition 
and  also,  if  desired,  to  add  sliding  wax  and  color- 
ing substances  and  then  to  dry  the  total  compo- 
sition to  a  moisture  content  of  from  3  to  5  per 

20  cent,  and  to  grind  the  dried  composition  to  give 
a  uniform  granulation.   This  pressing  powder 
may  then  be  pressed  preferably  at  temperatures 
ranging  from  160°  to  180°  C. 
To  increase  the  ability  of  flowing  it  is  recom- 

25  mended,  according  to  another  object  of  the  in- 
vention, to  add  easily  fusible,  inorganic  salts  or 
easily  fusible,  organic  compounds;  according  to 
an  object  of  the  invention,  particularly  nitrates, 
nitro  compounds  or  nitric  acid  treated  substances, 

30  especially  organic  matters,  such  as,  e.  g.,  tar, 
mineral  wax,  phenol,  urea,  are  used  for  this  pur- 
pose, said  substances  being  referred  to  hereunder 
as  "nitro  substances." 
For  example,  in  the  mixture  above  referred  to, 

35  an  amount  of  from  2  to  30  grams  of  montan  wax 
may  be  mixed  with  from  5  to  30  cu.  cm.  of  con- 
centrated nitric  acid  and  added  to  the  calcium 
cyanamide  in  heated  condition  prior  to  the  cal- 
cium cyanamide  being  stirred  up  with  the  liquor. 

40  The  produce  compositions  having  definite 
properties  it  will  be  suitable  to  treat  the  liquor 
with  the  cyanamide  compound  of  the  alkaline- 
earth  metal  at  a  higher  temperature  and  higher 
pressures.   In  such  cases  the  treatment  in  the 

45  autoclave  at  temperatures  ranging  from  200°  to 
500°  C.  and  the  resulting  pressures  has  proved 
satisfactory.  Also  in  this  case  it  is  recommended 
when  making  molded  plastics  to  add  the  easily 
fusible  inorganic  salts  or  organic  compounds  or 

50  "nitro  substances"  to  the  composition  to  be 
treated  in  the  autoclave.  The  composition 
treated  in  the  autoclave  will  then  be  inspissated 
to  the  desired  consistency  and  may  be  mixed  with 
fillers,  coloring  substances  and  sliding  waxes, 

55  ground  and  pressed. 
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The  present  invention  has  for  object  a  fly- 
wheel of  variable  inertia,  intended  to  damp  the 
tangential  vibrations  transmitted  by  a  rotary 
shaft,  and  of  the  type  comprising  a  cavity  con- 
taining a  liquid,  the  mobility  of  which  relatively 
to  the  solid  part  of  the  fly-wheel  creates  by 
friction,  an  absorption  of  energy  which  produces 
the  damping  of  the  tangential  vibrations. 

Preferably,  the  liquid  must  have  a  specific 
weight  as  great  as  possible,  which  practically 
leads  to  the  use  of  mercury. 

The  mobility  of  the  liquid  mass  relatively  to 
the  solid  part  of  the  fly-wheel  can  be  varied, 
according  to  this  invention,  by  the  fact  that 
the  passage  for  the  liquid  in  said  cavity  is  var- 
iable as  to  shape  and/or  cross  section  either  in 
the  circumferential  direction,  or  in  the  axial  di- 
rection, or  in  both  said  directions.  It  is  for 
instance  possible  to  cause  the  liquid  to  flow  cir- 
cularly through  calibrated  orifices  formed  in  par- 
titions symmetrically  arranged  in  a  cavity  having 
the  shape  of  a  body  of  revolution,  the  braking 
action  on  the  liquid  being  so  much  the  more  in- 
tense as  the  speed  variation  is  more  important. 
Certain  important  effects  might  be  obtained  by 
using  viscous  liquids,  in  order  to  increase  the 
friction  effect  of  the  liquid  on  the  walls  of  the 
cavity  or  through  the  calibrated  orifices  in  the 
partitions  of  said  cavity. 

When  the  fly-wheel  is  mounted  on  a  shaft 
which  rotates  at  a  single  definite  working  speed, 
the  cavity  in  the  shape  of  a  body  of  revolution 
is  preferably  completely  filled  with  the  heavy 
liquid,  so  as  to  have  the  maximum  inertia,  there- 
fore the  maximum  efficiency. 

When  the  fly-wheel  is  mounted  on  a  shaft 
having  a  plurality  of  working  speeds,  the  cavity 
in  the  shape  of  a  body  of  revolution  can  be 
only  partly  filled,  so  that  the  inertia  of  the  struc- 
ture can  vary  according  to  the  speed  used,  by 
the  displacement  of  the  centre  of  inertia  of  the 
liquid. 

In  the  case  of  a  fly-wheel  intended  to  oper- 
ate at  several  different  working-speeds,  use  can 
be  made  of  a  fly-wheel  having  a  vertical  axis, 
the  cavity  of  which  in  the  shape  of  a  body  of 
revolution  is  only  partly  filled  with  the  liquid, 
so  that  the  inertia  of  the  whole  varies  accord- 
ing to  the  speed.  The  cavity  in  the  shape  of 
a  body  of  revolution  can  even  be  given  a  suit- 
able profile  for  increasing  this  effect,  or  its  gen- 
eratrix can  be  given  a  certain  inclination  rela- 
tively to  the  axis  of  the  fly-wheel,  so  that  the 
liquid  mass,  under  the  action  of  centrifugal  force, 
moves  vertically  and  that  the  radius  of  rotation 


of  its  centre  of  inertia  varies  in  function  of 
the  instantaneous  speed,  thereby  causing  the  to- 
tal inertia  of  the  fly-wheel  to  vary. 
In   fly-wheels  constructed  according  to  the 

5  principles  above  set  forth,  the  liquid,  upon  start- 
ing, facilitates  the  latter,  by  only  gradually  ac- 
quiring the  working  speed  of  the  fly-wheel;  like- 
wise, upon  stopping,  the  latter  is  facilitated  by 
the  fact  that  the  speed  of  the  liquid  is  always 

10  greater  than  that  of  the  fly-wheel.  Upon  start- 
ing, there  is  absorption  of  energy,  and  the  latter 
is  restituted  upon  stopping. 

Likewise,  during  operation,  when  the  working 
speed  has  been  attained  for  some  time,  the  two 

15  solid  and  liquid  masses  of  the  fly-wheel  rotate 
at  the  same  speed;  if,  at  this  instant,  a  dis- 
turbance takes  place  in  the  speed,  the  liquid 
mass  immediately  moves  to  act  in  antagonism 
to  said  disturbance;  the  disturbing  energy  is 

20  braked  by  the  absorption  of  energy  produced  by 
the  friction  effects  ol  the  liquid  on  the  walls 
or  in  the  calibrated  orifices. 

The  invention  will  be  more  clearly  understood 
by  referring  to   the  accompanying  drawings, 

25  which  show,  by  way  of  example,  various  embodi- 
ments for  carrying  the  invention  into  practice 
based  on  these  main  principles,  and  in  which: 

Pig.  1  is  an  elevation  of  a  fly-wheel  having  a 
horizontal  axis,  according  to  the  invention; 

30  Pig.  2  is  a  section  according  to  line  2 — 2  in 
Fig.  1; 

Fig.  3  is  a  section  similar  to  Fig.  2  showing 
a  fly-wheel  having  a  vertical  axis; 
Fig.  4  diagrammatically  shows  a  modification 
35  of  Fig.  3; 

Fig.  5  is  a  section  similar  to  Fig.  3,  showing 
ing  a  fly-wheel  having  a  vertical  axis  and  a 
conical  wall; 
Fig.  6  diagrammatically  shows  a  modification 
40  of  Fig.  5. 

Referring  to  Pigs.  1  and  2,  I  designates  the 
solid  part  of  the  fly-wheel,  which  comprises,  near, 
its  periphery,  a  cavity  2  in  the  shape  of  a  body 
of  revolution  containing  a  liquid,  such  as  mer- 
45  cury,  which  completely  fills  the  cavity  2. 

The  cavity  2  is  obstructed  at  intervals  by 
blades  or  solid  portions  3,  leaving  between  them 
and  the  walls  of  the  cavity  calibrated  orifices 
4.  These  blades  are  uniformly  spaced  apart 
e0  along  the  circumference  so  as  to  obtain  a  static 
and  dynamic  equilibrium. 

The  fly-wheel  can  be  directly  mounted  on  the 
shaft  the  vibrations  of  which  are  to  be  damped, 
when  the  speed  of  said  shaft  is  sufficient,  or  it 
65  can  be  mounted  on  an  intermediate  shaft  me- 
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chanically  connected  to  the  main  shaft  and  to 
which  is  imparted  a  sufficient  speed  of  rotation 
by  any  suitable  transmission  members,  so  that 
it  is  possible  to  proportion  the  efficiency  of  the 
fly-wheel  by  itst>wn  mass,  by  that  of  the  mercury  5 
and  by  its  speed  of  rotation. 

In  the  example  of  Fig.  3,  the  fly-wheel  rotates 
about  a  vertical  axis  and  the  mercury  only  partly 
fills  the  internal  cavity,  a  designating  the  free 
surface  of  the  mercury.  Moreover,  the  shape  of  10 
the  openings  3  is  such  that  the  section  of  passage- 
way for  the  circumferential  flow  of  the  mercury 
is  greater  when  the  mercury  is  projected  by  cen- 
trifugal force  against  the  cylindrical  wall  than 
at  slow  speeds,  for  which  the  mercury  occupies  15 
the  bottom  of  the  cavity  2. 

The  arrangement  of  the  fly-wheel,  the  cross 
section  of  the  blades,  the  various  openings  formed 
therein,  can  be  such  that  said  elements  are  in 
contact  or  not  with  the  mercury  in  position  of  20 
rest,  and  that  the  effect  of  the  openings  in  the 
blades  intervenes  in  totality  or  in  part  only  for 
certain  speeds,  determining  the  distance  separat- 
ing the  mass  of  mercury  from  the  axis  of  rotation. 

The  efficiency  of  the  fly-wheel  is,  by  this  means,  25 
function  of  the  speed  of  rotation  of  the  shaft. 

The  result  to  be  obtained  being  to  cause  the 
vibrations  of  the  rotating  spindle  or  shaft  to  be 
damped  by  corresponding  displacements  of  the 
mercury,  displacements  which  are  in  their  turn  30 
braked  by  the  openings  formed  in  the  obturating 
blades,  the  shape  and  cross  section  of  said  open- 
ings will  be  adjusted  in  function  of  the  frequency 
and  of  the  amplitude  of  the  vibrations  to  be 
damped.  35 

In  the  example  of  Pig.  4,  the  openings  4  are 
located  towards  the  centre,  so  that  the  section  of 
passageway  is. maximum  at  slow  speeds  and  be- 
comes reduced  to  that  of  the  openings  4a  at  high 
speeds,  when  the  mercury  is  projected  by  cen-  40 
trifugal  force  against  the  cylindrical  walls. 

The  openings  4a  might  even  be  done  away  with, 
in  which  case  the  mass  of  mercury  will  form  a 
block  with  that  of  the  solid  portions  of  the  fly- 
wheel for  a  sufficiently  high  uniform  speed  of  ro-  45 
tation.    In  this  latter  arrangement  of  the  fly- 


wheel of  variable  inertia,  the  damping  effect  on 
the  vibrations  results  from  the  mobility  of  the 
mercury  in  the  space  comprised  between  two  con- 
secutive blades  3,  the  instantaneous  accelerations 
or  decelerations  resulting  in  a  rush  of  the  mer- 
cury against  the  down-side  or  up-side  blade,  re- 
spectively, with  correlative  modification  of  the 
radius  of  rotation  of  the  mass  of  mercury. 

In  the  example  of  Fig.  5,  the  variation  of  the 
radius  of  rotation  of  the  mercury  in  function 
of  the  speed  is  amplified  by  giving  a  conical  shape 
to  the  outer  wall  of  the  cavity  2. 

Upon  starting,  the  radius  of  rotation  of  the 
mass  of  mercury  is  R.  When  the  speed  of  rota- 
tion of  the  fly-wheel  is  sufficient,  the  entire  mass 
of  mercury  is  projected  by  centrifugal  force  to- 
wards the  large  base  of  the  cone  and  the  free 
surface  of  the  mercury  is  at  a',  the  radius  of  ro- 
tation becoming  R'. 

Each  particle  of  mercury  is  subjected  to  a  vari- 
able force  representing  the  resultant  of  its  weight 
and  of  centrifugal  force.  To  each  speed  of  ro- 
tation corresponds  a  different  free  surface  a'  and 
a  radius  of  rotation  R',  so  that  the  variation  of 
inertia  of  the  fly-wheel  is  progressive.  The  open- 
ings 4'  are  arranged  in  such  a  manner  that  they 
enter  in  action  for  the  normal  working  speed  of 
rotation  of  the  fly-wheel. 

In  the  example  of  Fig.  6,  the  fly-wheel  com- 
prises a  conical  part  5  and  a  cylindrical  appendix 
6  or  of  less  conicity,  so  as  to  modify  the  law  of 
progressivity  of  the  variation  of  inertia  in  func- 
tion of  the  speed.  A  screen  7,  providing  cali- 
brated openings  8,  can  also  be  arranged  to  brake 
the  flow  of  the  liquid  from  part  6  into  part  5 
under  the  action  of  centrifugal  force. 

In  this  example,  the  mercury  is  drawn  along  by 
friction  against  the  walls  of  the  cavity.  The 
surface  condition  of  said  walls  determines  the 
importance  of  the  friction  of  the  mercury. 

It  is  to  be  understood  that  the  invention  is 
not  limited  to  the  few  examples  above  described 
and  a  large  number  of  arrangements  can  be  de- 
vised based  on  the  same  principle  and  conse- 
quently are  included  in  the  scope  of  the  invention. 

HENRI  LOUIS  BURNAT. 
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The  present  invention  relates  to  the  produc- 
tion of  continuous  or  discontinuous  sheets  in- 
tended to  be  printed  by  hand  or  by  machine  and 
for  all  known  uses  of  paper,  cardboards  or  arti- 
ficial leathers,  such  as  wrapping,  folding,  pro- 
tection, presentation,  printing,  writing  and  pub- 
lishing, as  well  as  all  transformations  having  pa- 
pers, cardboards  or  artificial  leathers  for  basis. 

The  invention  resides  in  the  discovery  that 
certain  mineral  materials,  having  definite 
physico-chemical  properties,  can  constitute,  pro- 
vided they  are  utilised  in  a  suitable  manner,  a 
foundation  raw  material  and  a  substitute  for  cel- 
lulose and  all  other  fibres  used  in  the  manufac- 
ture of  papers,  cardboards  and  artificial  leathers, 
as  well  as  sheets  already  possessing,  independent- 
ly of  any  addition,  an  inherent  cohesion  and 
flexibility  comparable  to  sheets  obtained  from  cel- 
lulose materials  or  the  like  used  in  the  manufac- 
ture of  paper,  cardboards  and  artificial  leather. 

One  of  the  necessary  conditions  which  the  min- 
eral material  must  satisfy  is  that  it  must  have  a 
fibrous  molecular  structure,  said  structure  being 
moreover  not  necessarily  rcveal;d  by  the  macro- 
scopic aspect  of  the  material.  Precise  details 
will  be  given  hereinafter  concerning  what  is  meant 
by  "fibrous  molecular  structure." 

All  mineral  materials  having  such  a  structure 
are  however  not  suitable.  A  second  condition  to 
be  satisfied  by  said  materials  is  that  they  must 
be  capable  of  being  put  into  relatively  stable 
suspension  in  water,  after  being  crushed  to  a 
sufficiently  fine  state,  without  however  it  being 
necessary  to  reach  a  gel  or  colloidal  solution. 

It  is  furthermore  necessary  that  the  mineral 
material  should  swell  to  a  certain  extent  when 
it  is  put  in  suspension  in  water. 

Finally,  the  particles  of  the  materials  must 
have  an  electric  charge,  so  that  an  orientation  or 
setting  of  the  micellae  takes  place  when  the 
sheets  are  formed. 

Experience  shows  that  if  mineral  substances 
satisfying  these  four  conditions,  are  crushed  to 
a  suitable  degree  of  fineness  and  put  in  stable 
suspension  in  water,  it  is  possible  to  obtain  from 
such  suspensions,  by  sedimentation,  films  which, 
after  drying,  have  such  a  cohesion  and  flexibil- 
ity that,  in  consideration  of  a  sizing  and  other 
treatments  or  additions  usual  in  paper-making, 
a  substitute  for  paper,  cardboard,  and  artificial 
leather  can  be  obtained  from  these  materials, 
which  is  capable  of  receiving  the  same  applica- 
tions as  paper,  cardboard  and  artificial  leather 
themselves. 

It  seems  that  the  cohesion  of  the  films  obtained  5ft 
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from  these  suspensions  is  due  to  an  arrangement 
or  imbrication  of  the  crypto-crystals  of  the  mate- 
rial, which  would  explain: 

1.  The  necessity  of  starting  from  a  material 
in  a  state  of  fibrous  cryptocrystallizaticn. 

2.  The  necessity  of  putting  in  suspension,  of 
swelling  and  of  the  presence  of  an  electric  charge, 
so  that  each  particle  should  have,  upon  drying, 
a  freedom  of  movement  sufficient  for  assuming, 
under  the  effect  of  the  electric  reactions  between 
the  adjacent  particles,  a  well  defined  position 
of  equilibrium  or  orientation,  the  cohesion  ap- 
pearing to  be  due  to  said  orientation  of  the  mole- 
cules or  particles  of  material. 

Whatever  may  be  the  value  of  this  attempt  to 
give  a  scientific  explanation,  the  applicant  has 
found  that  the  result  sought  for  was  obtained 
every  time  that  the  material  satisfied  the  above- 
mentioned  conditions  and  that,  on  the  contrary, 
the  result  was  null,  or  very  poor,  when  one  of 
them  was  not  satisfied,  as  will  be  seen  from  the 
examples  given  hereinafter. 

The  invention,  which  is  based  on  the  above- 
defined  facts,  consists  in  bringing  to  a  state  of 
suitable  division,  a  mineral  material  having  a 
fibrous  molecular  structure,  capable  of  being  put 
in  relatively  stable  suspension  in  a  liquid,  of 
appreciably  swelling  in  said  liquid  and  the  parti- 
cles of  which  are  electrically  charged,  putting 
the  material  thus  divided  in  stable  suspension  in 
a  liquid,  forming  a  film  of  suitable  thickness 
from  said  suspension,  drying  said  film  and  in- 
corporating with  the  material  before,  during,  or 
after  the  formation  of  the  film,  all  sizing  sub- 
stances, charges,  plasticizers,  supplying  sub- 
stances or  the  like  as  is  usual  in  paper-making. 

The  invention  has  also  for  object,  by  way  of 
new  industrial  product,  a  substitute  for  paper, 
the  basis  of  which  is  constituted  by  a  mineral 
material  having  a  fibrous  molecular  structure, 
capable  of  being  put  in  stable  suspension  in  a 
liquid,  of  appreciably  swelling  in  said  liquid,  and 
the  particles  of  which  are  electrically  charged. 

Among  the  mineral  materials  having  the  above- 
indicated  properties  capable  of  forming,  by  de- 
position, homogeneous  sheets,  are  included  vari- 
ous minerals  which  exist  in  nature  in  a  suitable 
form:  tremolite,  crocidolite,  chrysotile,  amosite, 
palygorskite,  sepiolite  and,  in  a  general  manner, 
minerals  having  a  fibrous,  cork-like,  papyraceous 
structure,  known  under  the  denominations  of 
mountain  leathers,  cardboards  and  papers,  as- 
bestos, etc.,  as  well  as  analogous  minerals  hav- 
ing a  structure  of  the  same  kind,  but  finer  and 
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which  is  not  macroscopically  apparent  in  such  an 
obvious  manner. 

Thus,  white,  light  Tyrol  tremolite,  having  the 
appearance  of  cork  (mountain  cork)  which  is 
tough  but  does  not  present  fibres  macroscopical- 
ly, has  given,  when  crushed,  a  homogeneous  sus- 
pension. Said  suspension  deposited  on  a  glass 
plate,  then  dried,  gave  very  homegeneous,  strong 
and  tough  sheets.  With  medium  crushing,  a  few 
irregular  fibres  in  the  final  sheet  obtained  will 
be  noticed  under  the  microscope.  When  the 
crushing  is  very  fine,  said  fibres  are  inexistent, 
but  the  sheet  is  quite  as  tough. 

Asbestos  materials  have  also  given  coherent 
sheets,  but  after  fine  crushing  during  which  the 
apparent  fibres  are  destroyed  and  are  no  longer 
visible,  either  in  the  suspension,  or  in  the  sheet 
obtained,  at  the  greatest  magnifications  of  the 
microscope.  This  crushing  is  necessary,  however, 
for  causing  two  further  indispensable  conditions 
to  appear:  the  fineness  and  the  swelling  property 
both  attached  to  colloidal  or  pseudo-colloidal 
forms. 

In  fact  it  appears  very  important  that  the 
elementary  particles  should  be  put  in  relatively 
stable  and  homogeneous  suspensions  and  that 
the  deposit  leading  to  the  formation  of  the  sheets 
should  be  slow  and  more  function  of  the  drying 
than  of  a  precipitation. 

Indeed,  in  a  suspension  suitably  prepared  for 
obtaining  satisfactory  sheets,  if  the  deposit  is 
accelerated  by  a  secondary  action,  for  instance 
by  modification  of  the  pH,  the  sheets  obtained 
are  no  longer  coherent  or  the  material  cracks 
and  is  deposited  without  forming  sheets. 

Swelling  is  also  a  necessary  secondary  condi- 
tion. Phyllites  such  as  talc,  kaolin,  mica,  do  not 
form  sheets,  as  these  materials,  even  well  crushed, 
do  not  swell. 

Palygorskits  from  Nijni  Novgorod  <U.  R.  S.  S.) 
right  bank  of  the  Oka  (sample  which  is  a  speci- 
ment  of  No.  110,358  of  the  collection  of  the  Nat- 
ural History  Museum  in  Paris)  which  has  given 
stiff  sheets,  swells  to  about  seven  times  its  volume 
as  the  Table  mineral  (C.  R.,  des  seances  de  l'Aca- 
demie  des  Sciences  t.  198,  p  1795,  1934)  and 
Tyrol  tremolite.  Very  coherent  sheets  have  been 
obtained  with  crushed  asbestos  materials  swelling 
only  from  two  to  three  times  their  volume. 

All  the  substances  having  given  rise  to  the 
formation  of  sheets,  are  given  negative  electric 
charges  and  distinctly  migrate  towards  the  posi- 
tive pole  when  they  are  subjected,  in  the  form 
of  a  suspension,  to  the  action  of  an  electric  field. 
A  voltage  of  10  to  20  volts  is  always  sufficient  for 
ensuring  a  deposit  on  the  anode,  the  electrodes 
being  constituted  by  a  nickel  or  platinum  plate 
for  the  cathode  and  by  a  nickel  or  platinum  wire 
for  the  anode. 

The  action  of  the  pH  seems  accessory.  It  is 
very  marked  for  suspensions  on  which  it  has  a 
responsive  effect  and  not  for  the  others.  It  there- 
fore does  not  act  directly,  but  by  its  action  on 
the  sedimentation  and  swelling. 

The  Table  mineral  is  only  very  slightly  influ- 
enced by  the  surrounding  pH.  Its  suspensions 
have  the  same  stability  on  all  the  pH  values  3  to 
12.  In  an  alkaline  medium  there  is  only  a  slight 
thickening  of  the  suspensions.  The  sheets  ob- 
tained with  suspensions  having  a  pH  value  3,  5, 
7,  9  (value  of  natural  aqueous  suspensions)  10 
and  12,  are  all  coherent  and  approximately  of 
the  same  strength. 

These  different  results  allow  of  drawing  a  few 
conclusions  relating  to  the  internal  mechanism 


of  the  formation  of  coherent  sheets  from  suspen- 
sions of  various  mineral  substances. 

This  formation  results  from  the  fibrous  struc- 
ture of  the  minerals  contemplated.  But  the  par- 
5  tides  having  such  structures  must  moreover  be 
very  fine  and  of  colloidal  or  pseudo-colloidal  di- 
mensions and  capable  of  swelling  in  the  aqueous 
support. 

The  swollen  and  stable  particles  are  gradually 
10  deposited  near  each  other,  in  proportion  as  the 
liquid  support  is  eliminated  by  drying.  Owing 
to  their  form  and  to  the  electric  charges  they 
must  necessarily  possess,  they  set  themselves,  by 
falling  into  alignment  and  by  overlapping.  As 
15  the  drying  proceeds,  their  volume  is  affected, 
since  they  were  swollen  and  this  modification 
prevents  the  internal  stresses  which  would  upset 
the  equilibrium  of  the  electric  actions. 
Finally,  the  particles  are  set  side  by  side  in 
20  overlapping  relation  and  on  the  whole  they  con- 
stitute a  mechanically  stable  and  coherent  struc- 
ture. 

The  work  can  be  effected  on  various  smooth 
or  treated  supports,  for  instance  powdered  with 

.,-  talc  or  other  materials,  or  parafined  or  oiled. 
Said  supports  can  be  movable  for  allowing  end- 
less sheets  to  be  produced. 

The  sheets  can  be  sized  or  not.  The  sizing  can 
be  effected  by  means  of  suitable  substances  such 

3tj  as  rosin  with  or  without  alum,  natural  resins, 
synthetic  resins,  latex,  waxy  or  resin  emulsions, 
etc.  These  products  can  be  introduced  in  the 
liquid  phase  of  formation  or  during  a  subsequent 
treatment,  either  by  a  liquid  process  (solution, 

3-,  emulsion,  wetting,  atomisation,  coating)  or  by  a 
dry  process  (melting  in  the  mass  of  a  resin  for 
instance) . 

The  sizing  imparts  to  the  paper  a  certain  re- 
sistance to  water.    If  it  is  necessary  to  improve 

40  the  latter,  the  dressing  desired  will  be  obtained 
by  a  chemical,  physical  or  heat  treatment. 
Chemically,  the  sheets  can  be  treated,  in  course 
of  production,  either  subsequently  by  suitable 
chemicals,  such  as  tannins,  salts,  and  in  particu- 

45  lar,  chlorides,  sulphates,  acetates  and  nitrates 
of  heavy  metals,  such  as  copper,  cobalt,  man- 
ganese, lead,  chromium.  By  a  physical  process 
the  surface  can  be  metallized  or  a  coating  or 
treatment  can  be  obtained  by  means  of  an  emul- 

co  sion  or  of  a  molten  bath  of  waxes,  paraffin.  Fin- 
nally,  by  a  heat  treatment  the  sheet  can  be 
heated,  without,  or  better,  with  pressure.  For 
instance,  heating  will  be  effected,  with  compres- 
sion between  calenders  at  150°  C  with  a  pressure 

55  of  10  to  60  kgs/cm2. 

Some  substances  can  be  incorporated  with  the 
sheets  to  render  them  mere  flexible.  Use  will  be 
made  of  known  plasticizers  such  as  glycol,  glyc- 
erine and  their  derivatives,  solvents  and  acetone 

60  esters,  organic  acetates. 

The  charges  can  be  mineral  charges  and  in 
powder  form  as  in  cellulose  papers,  or,  on  the  con- 
trary, formed  by  materials  of  particular  structure 
and  in  particular  fibrous  or  phyllitic  of  mineral 

65  origin  (asbestos,  micas,  colloidal  clays  for  in- 
stance) or  vegetable  origin  (cotton  waste,  rags, 
paper  pulps)  or  again  animal  oiigin  (wocl,  silk). 

The  dyestuffs  may  be  organic  dyes,  black  pig- 
ments 'lamp-black  for  instance),  white  pigments 

70  (titanium  dioxide  for  instance)  or  coloured  pig- 
ments (ultramarine,  chrome-yellow). 

For  obtaining  white  sheets,  certain  synthetic 
or  natural  materials  claimed  are  naturally  very 
suitable.    In  other  cases,  for  instance  With  blue 

75  crocidolite,  or  with  green  chrysotile,  the  product 
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is  more  or  less  highly  coloured.  Bleaching  after 
crushing  can  be  obtained  by  simply  washing  with 
a  hot  acid.  Thus,  for  instance,  the  suspension 
will  be  boiled  in  a  25%  solution  of  hydrochloric 
acid,  then  it  will  be  rinsed  by  washing  two  or 
three  times  with  water,  each  washing  being  fol- 
lowed by  a  decantation.  The  particles  conslitut- 
ing  the  suspension  will  then  be  perfectly  white. 

The  drying  of  the  finished  sheets  will  be  effected 
by  means  known  in  the  paper  industry  or  by  pas- 
sage under  lamps  emitting  infra-red  rays  near 
12,000  A.  The  finishing  of  the  sheets  can  com- 
prise all  the  usual  operations,  in  particular,  coat- 
ings, glazings,  calenderings,  etc. 

A  few  brief  examples  are  given  hereinafter: 

I.  10  parts  by  weight  of  fibrous  amosite,  finely 
crushed,  are  mixed  with  five  parts  by  weight  of 
short  and  carded  fibres  of  chrysotile  asbestos, 
one  part  of  latex,  four  parts  of  titanium  white  and 
eighty  parts  of  water:  by  deposition,  a  dull  white 
sheet  is  obtained. 

n.  10  parts  by  weight  of  fibrous  or  cork-like 
termolite,  finely  crushed,  are  mixed  with  five  parts 
by  weight  of  paper  pulp,  two  parts  of  paraffin  in 
emulsion  and  83  parts  of  water,  a  somewhat 
translucent  white  sheet  is  obtained. 

III.  15  parts  by  weight  of  blue  crocidolite,  finely 
crushed,  are  mixed  with  1  part  by  weight  of 
chrome-yellow;  four  parts  of  finely  dispersed 
vinylic  resin  and  80  parts  of  water;  a  blue-green 
sheet  is  obtained  which  must  be  heated  to  50°  C. 
when  drying,  so  as  to  distribute  the  resin  and  to 
impregnate  the  sheet  therewith. 

IV.  15  parts  by  weight  of  Canary  (Corsica)  as- 
bestos, finely  crushed,  are  mixed  with  5  parts  of 
the  same  substance,  coarsely  crushed,  five  parts 
of  lamp-black  and  75  parts  of  water;  a  flexible 
dull  black  sheet  is  obtained. 

V.  15  parts  by  weight  of  Canary  (Corsica)  as- 
bestos, finely  crushed,  are  mixed  with  five  parts 
of  a  10%  acetone  solution  of  vinyl  chloro-acetate 
resin  and  80  parts  of  water;  after  calendering,  a 


flexible  dull  grey  impervious  sheet,  having  a 
strength  of  50  kgs/cm2  is  obtained. 

VI.  10  parts  by  weight  of  finely  crushed  tremo- 
lite  mixed  with  5  parts  of  titanium  white,  5  parts 

5  of  a  solution  of  vinylic  resin  and  SO  parts  of 
water  give,  after  calendering,  a  flexible  smooth 
white  sheet  having  a  strength  of  40  kgs/cm2 
satisfactorily  receiving  the  impression  (printing, 
with  a  pad  or  by  hand) . 

10  VII.  10  parts  by  weight  of  finely  crushed  tremo- 
lite  are  mixed  with  5  parts  of  rayon  waste  cut 
into  short  and  well  dispersed  fibres,  3  parts  of 
zinc  white  and  2  parts  of  latex  or  of  a  dispersion 
of  synthetic  rubber.    A  flexible  dull  white  sheet 

15  is  obtained,  having  a  strength  of  30  kgs/cm2,  sat- 
isfactorily receiving  all  kinds  of  impressions. 

VIII.  10  parts  by  weight  of  papyraceous  min- 
eral from  Table  (Savoy) ,  finely  crushed,  mixed 
with  90  parts  of  water  gives  by  simple  deposition, 

20  flexible  yellowish  sheets,  having  a  strength  of 
20  kgs/cm2  before  any  sizing.  After  calendering 
in  the  hot  state,  said  sheets  become  stronger; 
they  lose  their  porosity  and  become  capable  of 
receiving  all  kinds  of  impressions. 

25     IX.  10  parts  by  weight  of  papyraceous  mineral 
from  Table  (Savoy),  finely  crushed,  mixed  with 
5  parts  of  bentonite,  5  parts  of  asbestos  fibrils  and 
80  parts  of  water,  give  flexible  and  dull  sheets. 
X.  15  parts  of  finely  crushed  papyraceous  min- 

30  eral  from  Table  (Savoy)  are  bleached  by  wash- 
ing with  hydrochloric  acid,  then  mixed  with  5 
parts  of  a  vinylic  synthetic  resin  in  solution  and 
80  parts  of  water;  a  perfectly  white  sheet  is  ob- 
tained having  a  strength  of  40  kgs/cm2  satisfac- 

35  torily  receiving  the  impression  after  calendering. 
It  is  obvious  that,  in  these  few  examples,  which 
are  not  given  in  a  limiting  sense,  the  proportions 
and  the  nature  of  the  constituents  can  vary  with- 
in wide  limits  according  to  the  result  to  be  ob- 

40  tained.  The  only  common  point  is  the  final  ob- 
tainment  of  a  coherent  sheet. 

MAURICE  DESIRE  EMILE  DERIBERE. 
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It  is  well  known  that  it  has  not  generally  been 
possible  heretofore  to  cast  centrifugally  thick- 
walled  tubes  by  reason  of  the  difficulties  encoun- 
tered in  introducing  into  a  tubular  mould  the  in- 
cline of  which  is  almost  always  small,  a  suffi- 
cient amount  of  molten  metal  without  the  latter 
passing  again  out  of  the  mould  during  centrifuga- 
tion  through  the  inlet  opening.  It  has  been  at- 
tempted, it  is  true,  to  make  use  of  a  slightly 
sloping  mould  wherein  the  loading  ladle  is  first 
introduced  and  then  gradually  drawn  outwardly 
during  operation  so  as  to  distribute  the  metal 
throughout  the  length  of  the  mold.  It  is  thus 
possible  to  feed  gradually  the  mould  with  molten 
metal  with  a  view  to  providing,  from  the  outer 
annular  layers  towards  the  inner  layers,  the  suc- 
cessive and  continuous  solidification  of  the  metal 
until  a  substantial  thickness  is  reached,  said 
thickness  of  wall  being  however  limited  by  an 
inner  diameter  a  little  above  the  outer  maxi- 
mum diameter  of  the  loading  ladle.  These  prior 
arrangements  are  interesting  insofar  as  it  is  possi- 
ble to  reduce  the  diameter  of  the  tube  through 
this  gradual  feeding  of  molten  metal  combined 
with  the  cooling  of  the  end  of  the  mould  used 
for  introducing  the  metal,  wbich  cooling  produces 
at  the  end  of  operation  the  formation  of  a  solid 
tubular  extension  which  prevents  the  molten 
metal  from  being  projected  outwardly  when,  the 
load  being  complete,  the  centrifugation  is  almost 
at  an  end. 

My  invention  allows  for  the  first  time  the  cen- 
trifugal obtenticn  of  very  thick  tubes  of  small 
inner  diameter  in  moulds  of  the  type  adapted  to 
rock  round  a  transverse  horizontal  axis.  Such 
moulds  are  of  current  use  for  centrifugally  cast- 
ing normal  tubes  which  do  not  show  any  con- 
siderable thickness;  to  this  day  these  moulds  have 
been  used  in  order  that  they  may  be  filled  more 
easily  in  a  sloping  position  by  means  of  an  ex- 
ternal loading  ladle  which  may  be  a  stationary 
ladle  after  which  they  are  lowered  slowly  into 
their  horizontal  position  while  they  are  set  rotat- 
ing round  their  longitudinal  axis  so  that  they  may 
assume  the  speed  required  for  centrifugation  and 
a  uniform  distribution  of  the  metal  throughout 
the  length  of  the  mould  only  when  they  have  re- 
turned into  their  said  horizontal  position.  My 
invention  makes  use  of  such  moulds  in  view  of  a 
novel  method  of  casting  which  differs  from  that 
used  heretofore  with  such  moulds  inasmuch  as, 
the  mould  being  as  before  entirely  loaded  in  its 
sloping  position  generally  at  a  small  incline  which 
may  however  reach  nearly  90°  in  certain  cases,  the 
volume  of  liquid  metal  introduced  is  greated  than 
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the  free  capacity  of  the  mould,  considered  bound- 
ed by  the  horizontal  plane  passing  through  the 
lower  edge  of  the  inlet  opening  in  the  final  hori- 
zontal or  substantially  horizontal  position  oc- 
cupied by  the  mould  at  the  end  of  the  solidifica- 
tion process;  the  mould  being  thus  filled  is  gradu- 
ally returned  into  its  final  position  while  the  cen- 
trifugation is  proceeded  with,  said  centrifuga- 
tion ending  after  the  mould  has  returned  into  its 
final  substantially  horizontal  position.  This  cen- 
trifugation is  always  performed  with  the  mould 
rotating  at  a  speed  which  is  sufficiently  high  for 
preventing  at  any  moment  the  liquid  metal,  re- 
maining near  the  axis  of  the  mould  inside  the 
tube  in  formation  and  which  does  not  momen- 
tarily take  part  in  the  centrifugation,  from  form- 
ing an  amount  sufficient  to  reach  the  level  of  the 
inlet  opening.  Only  the  end  of  the  centrifuga- 
tion is  performed  in  a  substantially  horizontal 
position  so  that  the  inner  wall  of  the  tube  near- 
ing  complete  solidification  may  assume  if  required 
a  perfectly  cylindrical  shape;  at  this  moment  sub- 
stantially all  the  metal  still  in  the  liquid  state  is 
centrifugally  driven  to  form  the  last  inner  layers 
of  the  tube.  Consequently  the  volume  of  liquid 
metal  originally  introduced  in  the  mould  may  be 
greater  than  the  free  capacity  of  the  mould  con- 
sidered underneath  the  level  of  inlet  opening  for 
the  final  position  of  the  mould;  in  other  words,  al- 
though it  is  impossible,  for  the  final  substantially 
horizontal  position  of  the  mould,  to  attempt  to 
fill  even  half  the  mould  lest  the  metal  should  pass 
immediately  out  of  the  mould,  yet  the  slow  lower- 
ing of  the  mould  in  the  method  according  to  in- 
vention allows  the  loading  of  the  mould  with  a 
volume  substantially  greater  than  half  its  total 
volume.  To  this  end  it  is  necessary  that  to  each 
successive  angle  of  incline  of  the  mould  sub- 
mitted to  centrifugation  should  correspond  a  cer- 
tain amount  of  metal  carried  round  by  cen- 
trifugation and  on  the  point  of  becoming  solid, 
said  amount  being  sufficient  for  the  remainder 
of  the  liquid  load  to  be  insufficient  in  amount  to 
fill  the  inside  of  tube  being  formed  above  a  level 
passing  underneath  the  inlet  opening  for  the 
angle  of  incline  considered. 

The  invention  will  be  more  readily  understood 
by  reference  to  a  particular  application  men- 
tioned solely  by  way  of  example,  of  the  method 
according  to  the  invention  adapted  to  the  obten- 
tion  of  a  tube  having  an  outer  diameter  of  150 
mm,  an  inner  diameter  of  50  mm  and  a  length  of 
6  m.  For  this  application,  it  is  possible  to  use 
a  mould  the  incline  of  which  is  originally  at  10° 
above  horizontal,  the  mould  being  loaded  while  it 
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remains  at  this  incline  and  while  it  rotates  at 
800  r.  p.  m.  from  the  very  beginning  of  its  be- 
ing loaded.  The  duration  of  this  operation  of 
loading  with  molten  metal  is  40  seconds  after 
which  the  mould  is  returned  to  horizontal  posi- 
tion, the  duration  of  this  return  movement  being 
3  minutes.  The  centrifugation  at  the  same  speed 
of  rotation  continues  during  said  return  move- 
ment and  lasts  for  still  10  minutes  more,  the 
mould  being  returned  to  horizontal,  the  speed  of 
revolution  remaining  the  same  or  falling  gradu- 
ally as  the  cooling  progresses. 

Numerous  modifications  may  be  brought  to  the 
execution  of  the  method  according  to  invention. 
In  particular,  the  centrifugally  cast  tubes  may 
show  a  cylindrical  or  conical  outer  shape  which 


may  also  differ  from  that  of  a  surface  of  revolu- 
tion particularly  if  it  is  grooved  or  fluted.  The 
outer  surface  of  the  tubes  may  include  portions 
which  for  certain  angular  or  annular  zones  have 

5  diameters  different  from  those  of  other  zones. 
Similarly  one  or  both  ends  of  the  tube  may  be 
closed  or  again  the  inner  surface  of  the  tube  may 
be  given  a  parabolic  shape  as  disclosed  in  the  co- 
pending application  Ser.  No.  388,131  filed  on 

lu  April  11,  1941,  of  which  the  present  application  is 
a  continuation  in  part.  According  to  other  modi- 
fications, the  loading  process  may  end  either  a 
little  before  or  a  little  after  the  beginning  of  the 
return  movement  of  the  mold  to  horizontal. 

lo 
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The  present  invention  relates  to  a  device  in- 
tended to  facilitate  the  lowering  of  the  load  in 
hoisting  and  manipulating  apparatus  which  com- 
prise a  movable  carriage  rolling  on  a  horizontal 
or  inclined  rolling  track  or  carrying  cable  and 
connected  to  a  reversible  winch  by  a  cable.  The 
object  of  the  invention  is  to  improve  the  opera- 
tion of  such  manipulating  apparatus  and  more 
particularly  to  allow  the  length  of  the  rolling 
track  or  carrying  cable  to  be  greatly  increased,  io 
whilst  avoiding  at  the  same  time  the  produc- 
tion of  an  excessive  sagging  of  the  cable  when 
it  is  slackened  in  order  to  lower  the  load. 

According  to  the  invention,  the  movable  car- 
riage comprises  an  auxiliary  electric  motor  which  15 
is  automatically  set  in  action  when  the  carriage 
reaches  a  position  in  which  the  load  must  be  low- 
ered and  when  at  the  same  time  the  winch  ro- 
tates in  the  direction  for  lowering  the  load,  said 
auxiliary  motor  being  arranged  to  exert  on  the  20 
hoisting  cable  an  additional  force  in  the  lower- 
ing direction,  owing  to  which  the  formation  of  the 
prejudicial  sag  of  said  cable  is  avoided,  even  if 
its  horizontal  span  is  very  great,  and  the  regular 
lowering  of  the  load  is  always  ensured.  ...5 

The  other  features  and  advantages  of  the  in-  . 
vention  will  be  more  clearly  understood  by  re- 
ferring to  the  accompanying  drawings  which  il- 
lustrate by  way  of  example  and  not  in  a  limiting 
sense,  a  preferred  form  of  construction. 

In  £  aid  drawing, 

Fig.  1  diagrammatically  illustrates  a  hoisting 
and  manipulating  apparatus  to  which  the  inven- 
tion is  applied: 

Fig.  2  illustrates  in  elevation  the  arrangement 
of  the  movable  carriage; 

Fjg.  3  is  a  detail  view  of  the  pulley  of  said  car- 
riage. 

In  Fig.  1  can  be  seen  a  movable  carriage  I 
which  travels  between  the  positions  A  and  B  on 
a  rolling  track  2.  In  the  example  considered,  a  40 
horizontal  rolling  track  is  illustrated,  constituted 
by  a  rigid  beam,  but  the  invention  can  also  apply 
to  apparatus  the  rolling  tracks  0"  which  are  in- 
clined or  constituted  by  carrying  cables  for  in- 
stance or  by  other  means. 

The  hoisting  cable  4  ore  end  of  which  sup- 
ports the  load  of  any  kind  whatever,  passes  over 
the  pulley  3  of  the  carriage  I ,  shown  in  its  ex- 
treme position  A,  denned  by  the  terminal  abut- 
ment 15.  then  reaches  the  fixed  pulley  16,  ar-  50 
ranged  near  the  other  extreme  pos'tion  B.  and 
continues  towards  a  suit-able  winch  21  not  shown. 
The  successive  displacements  of  the  carriage  1 
between  the  positions  A  and  B  are  imparted  by 
any  means  whatever  which  do  not  form  part  of  55 
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the  present  invention  and  which  have  not  been 
illustrated  either. 

Supposing  the  load  hung  from  the  cable  4  when 
the  carriage  is  in  position  A,  is  to  be  lowered,  the 
winch  is  caused  to  rotate  in  the  direction  for  un- 
winding said  cable,  and  it  will  be  seen  that,  under 
certain  conditions,  especially  if  the  load  is  not 
heavy,  a  prejudicial  sagging  of  the  horizontal 
part  of  cable  4  may  be  produced;  the  operation 
can  then  become  uncertain  or  irregular. 

To  avoid  these  dimcu'ties,  the  movable  car- 
riage is  devised  as  illustrated  in  Figs.  2  and  3. 
Said  carriage,  supported  by  the  rolling  wheels  (4, 
comprises  a  small  auxiliary  motor  G  which  can 
drive  the  pulley  3  about  its  shaft  1 7  in  the  direc- 
tion for  lowering  the  load  (as  shown  by  the  ar- 
row) by  means  of  the  belt  or  chain  5  or  of  any 
other  suitable  transmission  or  reducing  device. 
Said  motor  is  supplied  with  current  by  the  wires 

7  connected  to  a  set  of  brushes  or  rubbing  parts 

8  secured  on  the  carriage  and  coming  in  contact 
with  corresponding  fixed  contact  bars  9,  secured 
to  the  rolling  track  2  through  the  medium  of  suit- 
able insulators  19  and  20  at  the  place  or  places 
where  the  load  is  to  be  lowered;  the  contact  bars 

9  are  fed  by  the  electric  line  (0,  connected  in  its 
turn  to  the  corresponding  contact-pieces  of  the 
controller  or  reversing  switch  which  controls  the 
operation  of  the  winch  2 1 . 

The  pulley  3  driven  by  the  motor  6  can  be 
smooth  or  provided  with  impressions  allowing  the 
utilisation  of  calibrated  chains;  it  can  also  be 
devised  to  use  a  composite  hoisting  strand  con- 
stituted by  a  cable  or  a  chain:  a  roller  II  sup- 
ported by  the  levers  10  pivoted  at  13,  exerts  under 
the  action  of  the  weight  12  or  of  other  means 
such  as  springs,  a  slight  pressure  on  the  cable  4, 
at  the  place  where  the  latter  reaches  the  pulley  3 
during  the  lowering  of  the  load,  so  that  the  cable 
will  show  sufficient  adherence  and  be  driven  by 
the  pulley  without  slipping. 

To  illustrate  the  operation  of  the  device  ac- 
cording to  the  invention,  it  will  be  assumed  that 
the  carriage  I  supporting  the  load  moves,  under 
the  action  of  suitable  means,  from  position  B  to- 
wards position  A  where  it  is  stopped  by  the  abut- 
ment 15.  It  will  also  be  assumed  that  it  is  in 
position  A  that  the  load  must  be  lowered.  The 
arrangement  of  the  electric  connections  is  such 
that  the  contact  bars  9  are  under  tension  only 
when  the  electric  motor  of  the  winch  21  is  con- 
nected in  a  manner  which  makes  it  rotate  in  the 
direction  for  which  it  unwinds  the  cable  4. 
Under  these  conditions,  as  soon  as  the  brushes  8 
reach  the  bars  9,  the  motor  6  is  supplied  with 
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current  and  it  causes  the  pulley  3  to  rotate  in 
the  direction  of  the  arrow  whilst  taking  up  the 
slack  of  the  cable  4  and  ensuring  the  regular  low- 
ering of  the  load. 

The  speed  of  motor  6  and  the  transmission  sys- 
tem are  preferably  so  chosen  that  the  circum- 
ferential speed  of  pulley  3  at  its  point  of  contact 
with  cable  4  is  substantially  the  same  as  the 
speed  of  unwinding  the  cable  from  the  winch. 

When  the  load  is  deposited  and  as  soon  as  the 
lowering  movement  of  the  winch  is  stopped  by 
cutting  off  the  supply  of  current  to  its  motor, 
the  auxiliary  motor  6  also  stops. 


When  the  winch  21  is  then  caused  to  rotate 
in  the  direction  for  winding  up  the  cable,  the 
bars  9  are  no  longer  fed  with  current,  and  the 
auxiliary  motor  which  no  longer  receives  cur- 
.->  rent,  is  idly  driven  by  pulley  3;  a  free  wheel  or 
like  device  can  also  be  provided  for  preventing 
this  driving  of  the  motor  6. 

It  is  to  be  understood  that  the  arrangement 
described  by  way  of  example  can  be  modified 
10  without  departing  thereby  from  the  scope  of  the 
present  invention. 
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My  invention  relates  to  lifting  devices  of  the 
type  including  a  horizontal  or  slightly  inclined 
guide  way  along  which  a  crab  is  adapted  to  run, 
to  which  crab  is  hung  an  automatic  grab  or  the 
like  goods-handling  device,  said  crab  advancing 
in  a  given  direction  under  the  action  of  a  coun- 
terweight adapted  to  return  the  crab  towards  the 
discharging  position.  The  invention  is  more  par- 
ticularly applicable  to  the  apparatuses  of  the  type 
described  in  my  prior  specification  Ser.  No.  282,- 
817,  filed  on  July  4,  1939. 

Said  invention  has  for  its  object  a  counter- 
weight control  system  for  returning  the  crab 
towards  the  discharging  position  and  adapted  to 
stop  the  crab  at  a  predetermined  position  and 
adapted  to  stop  the  crab  at  a  predetermined  point 
of  its  return  travel.  To  this  end,  according  to 
the  invention,  an  adjustably  positioned  stop  is 
arranged  in  the  path  of  the  counterweight  so  as 
to  balance  the  action  of  the  latter  and  to  stop 
the  crab  at  the  desired  point. 

In  the  case  of  an  automatic  grab  of  the  type 
described  in  the  above  mentioned  prior  specifica- 
tion, this  stopping  of  the  crab  produces  at  the 
same  moment  the  automatic  emptying  of  the 
grab  through  the  slack  given  to  the  lifting  cable 
to  which  the  grab  is  suspended. 

Other  features  of  the  invention  will  appear  from 
the  following  description,  reference  being  made 
to  the  accompanying  drawing  in  which: 

Fig.  1  is  a  diagrammatic  view  of  a  first  form 
of  execution  of  the  invention. 

Fig.  2  shows  diagrammatically  a  modified  con- 
trol for  the  stops,  constituted  by  an  electromag- 
netic relay. 

Fig.  3  shows  an  arrangement  including  a  single 
stop  adjustably  positioned  as  to  height. 

Fig.  4  shows  diagrammatically  an  automatic 
device  for  giving  the  stop  a  reciprocating  vertical 
motion  at  a  uniform  or  variable  speed  so  as  to 
produce  a  regular  or  irregular  displacement  of  the 
point  at  which  the  grab  or  the  like  part  empties 
its  contents  between  the  two  extreme  points  cor- 
responding to  the  extremities  of  the  path  allowed 
for  the  adjustable  stop. 

Reverting  to  the  drawings,  I  designates  an  au- 
tomatic grab,  secured  to  the  end  of  a  hoisting 
cable  2  passing  over  a  return  pulley  3  carried  by 
a  carriage  or  crab  4  the  rollers  5  of  which  run 
along  a  horizontal  or  slightly  inclined  rail  6. 
The  opening  ring  7  is  suspended  to  a  cable  ar- 
ranged in  the  same  longitudinal  vertical  plane  as 
the  cable  2  and  secured  to  a  lever  8  pivoted  at  9 
to  the  crab  4  and  provided  with  a  counterweight 


or  a  spring  10  urging  the  brake  shoe  36  into  con- 
tact with  the  rail  or  guideway  6. 

When  in  position  for  loading  over  the  axis  AB, 
the  crab  abuts  against  the  stop  1 1  under  the  ac- 
5  tion  of  the  weight  of  the  grab  suspended  to  the 
cable  2. 

The  crab  is  urged  backwards  by  the  return 
system  including  a  cable  1 2  passing  over  a  return 
pulley  (3  and  to  the  end  of  which  is  suspended 

10  a  driving  counterweight  1 4. 

In  the  form  of  execution  of  Fig.  1,  a  rotary  rod 
15  is  arranged  parallel  to  the  path  of  the  coun- 
terweight 14  and  is  provided  at  different  heights 
with  projecting  fingers  16,  17,  i8  angularly  shift- 

15  ed  one  with  reference  to  the  others  by  suitable 
angles.  The  rod  1 5  carries  also  a  lever  1 9  where- 
by it  is  possible  to  give  said  rod  the  desired  angu- 
lar position.  The  lowermost  stop  may  be  consti- 
tuted by  a  stationary  part  20. 

20  According  to  the  angular  position  given  to  the 
rod  15,  the  counterweight  is  arrested  by  either  of 
the  stops  constituted  by  a  finger  16,  17  or  18  or 
the  part  20,  so  as  to  stop  the  grab  in  the  corre- 
sponding emptying  position  as  shown  diagram- 

25  matically  at  a,  b,  c  and  d. 

In  the  form  of  execution  illustrated  in  Fig.  2, 
21  designates  one  of  the  stops  distributed  at  dif- 
ferent heights  along  the  path  of  the  counter- 
weight 16.    This  stop  is  carried  by  a  lever  22 

30  adapted  to  pivot  round  a  stationary  axis  23  and 
urged  in  one  direction  by  a  spring  24  and  in  the 
opposite  direction  by  the  armature  25  of  a  coil  26 
inserted  in  the  circuit  of  a  current  supply  27  with 
a  switch  28.    Normally,  the  switch  28  being  open, 

35  the  spring  24  urges  the  lever  22  into  the  position 
shown  in  dot  and  dash  lines,  for  which  the  stop 
21  is  no  longer  in  the  path  of  the  counterweight 
14.  When  the  switch  23  is  closed,  the  coil  26  at- 
tracts its  armature  25  which  brings  the  stop  21 

40  back  into  the  path  of  the  counterweight. 

In  the  example  shown  in  Fig.  3,  the  stop  29 
which  stands  constantly  in  the  path  of  the  coun- 
terweight 14  is  constituted  by  a  plate  adjustably 
positioned  as  to  height.    To  this  end,  the  plate 

45  29  is  secured  to  a  screw  30,  screwed  inside  a  nut 
31  heid  horizontally  stationary  by  any  suitable 
means  while  a  guiding  rod  32  cooperates  with  the 
plate  29  in  order  to  prevent  the  screw  from  rotat- 
ing.   Ey  rotating  the  nut  31  by  means  of  a  crank, 

50  a  hand  wheel,  a  small  motor  or  the  like,  there  is 
provided  a  vertical  displacement  of  the  plate  29. 

In  the  modification  according  to  Fig.  4,  the 
plate  29  or  a  contact  moving  integrally  therewith 
may  engage  the  contacts  33,  33a  of  a  reversing 

65  switch  34  inserted  in  the  circuit  of  a  motor  35 
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controlling  the  rotation  of  the  nut  31.  As  the 
motor  is  constantly  rotating  either  in  one  direc- 
tion or  in  the  other  according  to  the  position  of 
the  reversing  switch  34,  the  plate  29  moves  at  a 
uniform  speed  between  the  two  contacts  33,  33a, 
alternatingly  upwards  and  downwards.  Conse- 
quently the  point  where  the  counterweight  is 
stopped  during  its  successive  travels  varies  for 
each  travel  of  the  grab  in  a  regular  manner. 
Thus  the  grab  is  emptied  to  form  a  uniform  heap 
between  two  extreme  emptying  points  (say  a  and 
b)  the  position  of  which  depends  on  that  of  the 
contacts  33,  33a. 


Of  course,  the  invention  is  by  no  means  lim- 
ited to  the  examples  of  execution  described  here- 
inabove, which  are  given  solely  by  way  of  exam- 
ple and  it  is  obvious  that  many  mechanical,  elec- 
5  trical,  hydraulic  or  the  like  devices  may  be 
readily  imagined  for  varying  the  position  of  the 
stops  for  the  counterweight  14,  either  at  will  or 
automatically. 
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The  present  invention  relates  to  improvement? 
in  grabs  used  for  boring  in  order  to  improve  the 
operation  thereof. 

In  the  use  of  such  grabs  of  known  type,  it 
frequently  happens  that  they  become  placed 
askew  in  the  hole,  resulting  in  risks  of  wedging 
and  deviation  of  the  bore-hole.  Moreover,  when 
such  a  grab  operates  with  a  single  cable,  its 
engaging  and  disengaging  device  becomes  fre- 
quently clogged,  either  owing  to  the  fact  that 
the  grab  is  placed  askew,  or  because  when  mov- 
ing up  or  down  its  upper  part  scrapes  the  hole. 

According  to  the  present  invention,  the  above 
inconveniences  and  difficulties  are  avoided  and 
the  operation  is  appreciably  improved  by  the 
fact  that  the  grab  comprises,  at  its  upper  part, 
a  guiding  device  constituted  by  radial  projec- 
tions of  rounded  shape  inscribed  in  a  diameter 
corresponding  to  that  of  the  scoops  of  the  grab, 
and  arranged  to  guide  the  upper  part  of  the 
grab  substantially  coaxially  inside  the  bore-hole. 

The  other  features  and  advantages  of  the  in- 
vention are  set  forth  in  the  following  descrip- 
tion with  reference  to  the  accompanying  draw- 
ing which  diagrammatically  illustrates  by  way 
of  example  and  not  in  a  limiting  sense,  an  em- 
bodiment of  the  invention.   In  said  drawing: 

Fig.  1  indicates  the  faulty  position  of  a  grab 
unprovided  with  the  means  according  to  the  in- 
vention; 

Fig.  2  illustrates  an  improved  grab; 

Fig.  3  is  a  plan  view  of  the  grab  of  Fig.  2, 
on  an  enlarged  scale. 

In  Fig.  1  will  be  seen  a  grab  I  comprising 
a  suitable  automatic  engaging  and  disengaging 
device  4  and  scoops  7,  operating  in  the  bore-hole 
G.  Said  grab  being  placed  askew,  it  may  be- 
come wedged  or  cause  the  bore-hole  to  deviate. 
On  the  other  hand,  as  its  part  4  is  in  contact 
with  the  walls  of  the  bore-hole  which  may  be 
constituted  of  loose  material,  the  latter  clog  up 


the  head  of  the  grab  and  hinder  the  satisfactory 
operation  thereof. 

According  to  Figs.  2  and  3,  the  grab  is  pro- 
vided with  a  guiding  device  constituted  by  shaped 

5  sheet  metal  plates  2  of  rounded  profile  which 
are  inscribed  in  the  diameter  D  corresponding 
to  the  diameter  of  the  scoops  of  the  grab,  so 
as  to  make  up  for  the  difference  existing  be- 
tween the  latter  and  the  reduced  width  of  the 

10  body  of  the  grab  proper. 

The  ribs  5  provided  on  the  sheet  metal  plates 
2  can  be  obtained  by  any  means;  they  can  be 
constituted  by  plates  secured  thereto  which  offer 
the  advantage  that  they  can  be  replaced  when 

15  they  are  worn  by  the  nearly  continual  friction 
thereof  against  the  walls  of  the  bore-hole. 

Owing  to  this  device,  it  will  be  seen  that  the 
head  of  the  grab  can  no  longer  come  in  con- 
tact with  said  wails.    On  the  other  hand,  the 

20  form  of  construction  illustrated  leaves,  as  shown 
in  Fig.  3.  very  large  passages  between  the  grab 
and  the  walls  of  the  bore-hole,  so  that  the  de- 
vice according  to  the  invention  does  not  brake 
the  downward  movement  of  the  grab,  even  if 

25  the  latter  is  to  be  lowered  into  a  bore-hole  full 
of  water,  which  frequently  happens.  Preferably 
as  shown  the  radial  projections  are  separated 
from  each  other  by  wide  intervals  forming  ver- 
tical passages.    Finally,  it  is  to  be  noted  that 

30  duiing  the  rising  or  lowering  of  the  grab,  the 
latter  can  no  longer  become  wedged  nor  rock, 
so  that  the  head  can  in  no  case  come  in  con- 
tact with  the  walls  of  the  bore-hole  and  that 
the  engaging  and  disengaging  device  4  is  con- 

35  sequently  protected  against  shocks. 

It  is  to  be  understood  that  the  embodiment 
illustrated  is  not  limiting  and  that  it  can  be 
modified  without  departing  thereby  from  the 
scope  of  the  present  invention. 
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In  certain  paper  packing  bags,  and  chiefly 
those  of  great  capacity,  whose  bottom  is  formed 
by  the  sewing  of  the  two  adjacent  edges  of  the 
flattened  tubular  bag,  the  sewing  is  effected  upon 
a  paper  band  which  covers,  while  bordering  them 
for  a  certain  height,  the  edges  of  the  bag  to  be 
sewed. 

However,  for  the  majority  of  bags  of  this 
known  class,  the  sewing  thread,  on  the  outside,  is 
always  in  contact  with  the  open  air,  and  the  holes 
for  passing  the  thread  are  visible. 

Known  bags  of  this  class  are  employed, 
in  which  the  seam  is  simply  impregnated  with 
paraffin,  which  in  principle,  stops  up  the  holes 
used  for  the  thread.  But  the  layer  of  paraffin  is 
thin,  and  the  heat  or  other  causes  may  rapidly 
destroy  or  damage  the  film  of  paraffin. 

The  external  moisture  may  not  only  attack  the 
thread  and  thus  destroy  it,  but  it  may  chiefly 
penetrate  into  the  interior  of  the  bag  at  a  some- 
what rapid  rate  by  passing  through  the  sew- 
ing holes,  and  will  damage  the  product  con- 
tained in  the  bag.  This  is  especially  to  be  feared 
when  the  bag  has  been  subjected  to  a  prolonged 
load,  for  instance  in  a  pile  of  bags. 

The  present  invention  relates  to  a  packing  bag 
of  this  class,  but  this  is  improved,  owing  to  the 
fact  that  the  sewing  thread  is  protected  against 
all  outer  effects,  and  eventually  against  inner  ef- 
fects, while  entirely  preventing  the  moisture  from 
passing  through  the  sewing  holes  and  thus  reach- 
ing the  product  in  the  bag. 

In  the  accompanying  drawing,  which  is  given 
by  way  of  example : 

Fig.  1  is  a  vertical  cross-section  of  a  sewed  bot- 
tom of  an  improved  bag. 

Fig.  2  is  a  modification. 

The  known  paper  bags  of  great  capacity  usually 
consist  of  several  superposed  sheets  of  paper  I. 
These  sheets  are  assembled  in  the  form  of  a  tub- 
ular flat  sleeve,  and  the  adjacent  edges  of  the 
bottom  are  covered  or  bordered  with  a  band  2  of 


paper  or  like  material,  and  a  seam  3  of  thread 
or  wire  is  formed  in  such  way  as  to  secure  the 
band  2  to  the  edges  of  the  bag. 
According  to  the  present  invention,  the  sewing 

5  thread  3  is  protected  by  a  thick  layer  4  of  a  prod- 
uct which  remains  always  somewhat  pasty  and 
is  particularly  unaffected  by  moisture,  and  this 
waterproofing  layer  4  is  covered  by  a  band  5  of 
paper,  cloth  or  other  flexible  material  which  aids 

10  in  holding  the  protecting  layer  4  in  place. 

This  layer  preferably  consists  of  tar,  bitumen, 
or  asphalt  obtained  from  petroleum  or  coal,  said 
products  adhering  well  to  the  paper  and  being 
very  hard  to  dry. 

15      This  waterproofing  layer  will  perfectly  and 
definitely  close  up  the  thread  holes,  and  it  also 
protects  the  thread.    The  contents  of  the  bag  are 
thus  kept  closely. 
The  invention  has  further  the  advantage  of 

20  allowing  a  lengthening  of  the  stitches,  thus  ob- 
taining a  saving  of  the  thread  in  use.  The  wa- 
terproofing layer  and  the  paper  band  which  cover 
this  seam  will  greatly  strengthen  the  bottom  of 
the  bag. 

25  It  is  possible,  as  shown  in  Fig.  2,  to  also  apply  in 
the  interior,  at  the  junction  of  the  two  edges  of 
the  bottom  of  the  bag,  a  layer  6  of  a  protecting 
product  (asphalt,  bitumen,  tar,  or  the  like)  which 
is  covered,  or  not,  with  a  band  of  paper  7  or  other 

"0  product,  which  serves  to  protect  the  sewing 
thread  3  from  the  action  of  the  material  con- 
tained in  the  bag. 

Like  advantages  can  be  obtained  if  the  edges  of 
the  bag  are  joined  together  by  metal  claps  or 

35  clamps  instead  of  by  sewing. 

The  same  arrangements  are  applicable  to 
seams  for  bags,  whatever  be  the  number  and  the 
position  of  such  seams.  Obviously,  such  arrange- 
ments are  applicable  to  bags  consisting  of  any 

40  other  material  than  paper,  or  of  combined  ma- 
terial such  as  paper,  textile  fabrics,  etc. 
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The  present  invention  relates  to  the  casting  by 
centrif ugation  into  rotary  moulds,  of  hollow 
members  such  as  tubes  or  pipes. 

The  long  and  thin  tubes  used  up  to  the  present 
are  generally  obtained  by  distorting  solid  ingots, 
in  the  cold  state,  or  more  often  in  the  hot  state. 
Very  numerous  processes  are  known  for  effecting 
said  distortions.  All  said  processes  have  serious 
inconveniences :  they  are  complicated,  necessitate 
powerful  plants,  comprise  successive  steps,  re- 
quiring a  considerable  amount  of  labour  and  in- 
volving a  very  high  consumption  of  energy. 
Moreover,  they  sometimes  necessitate  succes- 
sively reheating  the  metal  several  times,  and  the 
products  thus  obtained  do  not  escape  all  the  dif- 
ficulties of  manufacture  and  all  the  imperfections 
of  execution  inherent  to  rolling.  In  particular, 
the  presence  of  solder  can  limit  the  conditions 
of  use  of  certain  welded  tubes. 

Finally,  all  these  tubes  can  only  be  obtained 
in  well  defined  shades  of  metal.  For  instance,  in 
the  case  of  steel,  certain  shades  of  steel  may 
happen  to  be  set  aside,  whatever  may  be  the  ad- 
vantages they  might  offer,  either  because  they 
are  industrially  unsuitable  for  rolling,  or  because 
they  cannot  be  welded,  or  because  they  have  an 
important  shrinkage  and  that  they  are  apt  to 
present  shrinkage  holes,  or  for  any  other  similar 
reason. 

On  the  other  hand,  it  is  known  that  the  cast- 
ing of  similar  members,  of  very  great  length  and 
reduced  cross-section  or  of  small  thickness,  has 
encountered  very  great  difficulties  as  regards  nu- 
merous materials  and  several  metals.  In  particu- 
lar, the  casting  by  centrifugation  of  long  and  thin 
tubular  members  has  only  been  solved  up  to  now 
for  certain  metals  or  alloys  relatively  easy  to  melt 
and  having  great  fluidity. 

It  has  not  been  possible  for  instance  to  use 
centrifugal  casting  methods  consisting  in  succes- 
sively injecting  the  molten  metal  at  each  point 
of  the  rotating  mould  by  means  of  a  casting  con- 
duit moving  longitudinally  within  said  mould,  for 
metals  or  alloys  which  are  difficult  to  melt:  in 
fact,  the  important  and  unavoidable  cooling  of 
said  metals  along  the  casting  conduit  would 
necessitate,  in  order  that  they  should  reacn  the 
mould  at  a  sufficient  temperature,  a  too  impor- 
tant superheating  which  would  involve  difficul- 
ties in  the  melting,  transport,  oxidation  or  the 
like,  of  said  metals. 

On  the  other  hand,  the  processes  consisting  in 
massively  casting  these  same  metals  into  a  ro- 
tating mould  are  also  inapplicable:  in  fact,  the 
rapid  solidification  of  said  metals  would  not  leave 


them  the  time  to  become  distributed,  along  the 
mould,  in  the  form  of  a  uniform  layer,  especially 
if  long  and  thin  members  are  to  be  produced. 
The  present  invention  has  for  object  a  new 

5  centrifugal  casting  method  allowing  to  obtain 
pipes  or  other  long  and  thin  tubular  members, 
wnich  can  be  applied  to  all  metals,  alloys  or 
other  fusible  materials,  even  to  those  which  are 
difficult  to  raise  to  a  temperature  much  higher 

10  than  their  melting  temperature,  and  which  owing 
to  their  low  fluidity  reserve,  do  not  lend  them- 
selves, industrially,  to  casting  by  the  known 
methods. 

Another  object  of  the  invention  is  to  provide 
15  rotating  devices  for  carrying  out  the  process  ac- 
cording to  the  invention  and  allowing  the  manu- 
facture of  cast  articles  of  substantially  tubular 
shape  in  very  varied  metals  and  in  particular  in 
steel. 

20  The  other  objects  of  the  invention  will  become 
apparent  from  the  following  description. 

The  method  according  to  the  present  invention 
consists  in  progressively  casting  the  molten  metal 
at  one  end  of  the  rotating  mould,  by  injecting  it 

25  into  said  mould  through  one  of  its  end  walls,  in 
choosing  and  controlling  the  speed  of  injection 
and  the  speed  of  rotation  of  the  mould  in  func- 
tion of  the  temperature  and  of  the  physical  char- 
acteristics of  the  metal,  of  those  of  the  mould  as 

30  well  as  the  dimensions  of  the  member  to  be  man- 
ufactured, so  as  to  determine  the  rapid  solidifica- 
tion of  the  successive  portions  of  said  metal  by 
contact  with  the  walls  of  the  mould,  the  entire 
period  of  casting  being  thus  much  longer  than 

35  the  time  necessary  for  the  solidification  of  eacii 
oi  the  portions  of  said  metal. 

In  the  casting  method  according  to  the  inven- 
tion, tne  consecutive  cooling,  solidification  and 
localization  of  the  metal  therefore  begin  from  the 

40  iniet  end  of  the  mould  (side  where  tne  casting  is 
effected)  and  then  proceed  towards  the  opposite 
end,  the  molten  metal  injected  at  every  instant 
proceeding,  without  appreciably  cooling,  at  the 
internal  surface  of  the  metal  previously  injected, 

45  already  solidified,  but  still  very  hot,  until  it 
reaches  the  free  part  of  the  mould  and  by  contact 
with  which  it  cools  and  solidifies  in  its  turn. 

The  surface  separating  the  molten  metal  and 
the  solidified  metal  thus  moves  towards  the  end 

5q  of  the  mould,  without  distorting,  and  assuming 
at  every  instant  a  flared  shape  which  promotes 
the  advance  of  the  molten  metal,  as  will  be  set 
iorth  hereinafter. 
According  to  other  features  of  the  invention 

65  and  for  facilitating  the  advance  of  the  molten 
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metal  within  the  mould,  after  its  injection  into 
the  latter,  forces  are  exerted  thereon  having  a 
longitudinal  component  directed  towards  the  end 
of  the  mould,  or,  when  it  is  injected  into  the 
mould,  an  initial  impulse  is  imparted  thereto  di- 
rected in  the  same  direction,  or  both  the  above 
mentioned  forces  and  impulse  are  exerted 
thereon. 

According  to  another  feature  of  the  invention, 
use  is  made  of  a  mould  closed  at  its  end  and 
comprising  at  its  inlet  end  an  orifice  of  reduced 
dimension,  allowing  solely  the  injection  of  the 
metal  and  the  evacuation  of  the  gases  contained 
in  the  mould  or  dissolved  in  the  metal,  so  as  to 
prevent  the  entrance  of  ambient  air,  the  internal 
cooling  of  the  member  and  the  formation,  in  the 
midst  of  the  latter,  of  a  solidification  surface  pro- 
ceeding from  the  interior  towards  the  exterior. 

Such  a  rotating  mould,  metallic  or  not,  com- 
prises means  for  exerting  on  the  molten  metal  to 
be  cast  after  its  injection  into  the  mould,  forces 
the  longitudinal  resultant  of  which  is  directed 
towards  the  end  of  the  mould  opposite  the  cast- 
ing end,  or  for  imparting  thereto,  when  it  is  in- 
jected, an  impulse  directed  in  the  same  direc- 
tion. 

Said  means  can  be  constituted  for  instance,  by 
a  mould  having  a  diverging  profile  or  by  a  mould 
having  an  axis  inclined  relatively  to  the  horizon- 
tal, or  again  by  a  distributor  comprising  a  con- 
tainer for  molten  metal  and  a  calibrated  nozzle 
under  pressure  opening  in  alignment  with  the 
orifice  of  the  mould,  or  also  by  a  rotating  diverg- 
ent distributor  placed  in  front  of  the  mould,  or 
finally  by  the  combination  of  several  of  the  above 
mentioned  means. 

Other  features  and  advantages  of  the  present 
invention  will  be  set  forth  in  the  following  de- 
scription. 

In  the  accompanying  drawings  given  by  way  of 
example  only: 

Pig.  1  is  a  longitudinal  section  of  a  centrifugal 
casting  device  according  to  the  invention,  illus- 
trated at  the  beginning  of  the  casting; 

Pig.  2  is  a  cross-section  of  said  device,  made 
according  to  line  2 — 2  of  Pig.  1. 

Fig.  3  is  a  diagrammatic  view,  on  an  enlarged 
scale,  in  longitudinal  section  of  the  same  device, 
showing  the  flared  shape  of  the  surface  sepa- 
rating the  molten  metal  and  the  solidified  metal, 
as  well  as  the  propelling  action  exerted  by  said 
surface,  by  its  rotation,  on  the  molten  metal. 

Pig.  4  is  a  view  in  longitudinal  section,  at  the 
end  of  the  casting,  of  the  device  illustrated  in 
Pigs.  1  and  2. 

Fig.  5  is  a  view  in  longitudinal  section  of  a 
modification  comprising  the  use  of  an  inclined 
cylindrical  mould. 

Fig.  6  shows  a  longitudinal  section  of  another 
embodiment  of  the  invention  comprising  the  use 
of  a  truncated  mould  exerting  an  increased  pro- 
pelling action  on  the  molten  metal. 

Pig.  7  is  a  partial  diagrammatic  view,  in  longi- 
tudinal section,  of  a  modification  of  the  casting 
device  comprising  the  use  of  a  divergent  distrib- 
uting injector  intended  to  increase  the  initial 
speed  of  the  metal  or  other  molten  material  when 
it  is  injected  in  the  mould,  this  plant  being  illus- 
trated at  the  beginning  of  the  casting. 

Pig.  3  is  a  cross  sectional  view  of  a  different 
form  of  distributor. 

Fig.  9  is  a  longitudinal  section  of  another  modi- 
fication of  the  casting  device  in  which  the  mem- 
ber to  be  cast  itself  constitutes  a  divergent  dis- 
tributor. 


Fig.  10  is  a  longitudinal  section  of  a  cylindrical 
pipe. 

Figs.  11  and  12  illustrate  by  way  of  example, 
a  tubular  article  capable  of  being  manufactured 

5  according  to  the  invention. 

According  to  the  examples  illustrated  in  Figs. 
1  to  4,  the  plant  for  centrifugal  casting  accord- 
ing to  the  invention  comprises  a  rotating  mould  I 
(Fig.  1)  movable  about  a  horizontal  axis  X — X. 

10  The  mould  is  supported  and  rotatably  driven  by 
rollers  2  and  3  rotating  about  axes  Y — Y,  and 
capable  of  being  rotatably  driven  in  their  turn 
by  a  driving  device,  not  shown.  The  mould  I  is 
held  stationary  longitudinally  by  external  flanges 

15  4  which  take  a  bearing  laterally  on  the  rollers  3. 
The  body  of  the  mould  is  constituted  by  a  metal 
frame  5  provided  with  a  refractory  lining  6  made 
of  moulding  sand  compressed  and  stoved;  holes  7 
are  formed  through  the  frame  5  to  allow  the 

20  evacuation  of  the  gases  produced  in  the  refractory 
lining  at  the  time  of  casting. 

The  frame  5  is  terminated  at  its  ends  by  trun- 
cated bearings  8  and  9  on  which  are  secured,  by 
means  of  keys  10,  the  end  walls  of  the  mould; 

25  said  end  walls  are  themselves  constituted  by  a 
metallic  cup  1 1  which  supports  a  refractory  lin- 
ing (2;  one  of  the  end  walls  is  provided  with  a 
central  orifice  13  for  the  injection  of  the  molten 
metal. 

30  This  injection  orifice  opens  in  alignment  with  a 
nozzle  14  arranged  at  the  bottom  of  a  casting 
pot  15,  said  nozzle  and  its  casting  pot  being  con- 
stituted by  a  pise  or  any  other  refractory  mate- 
rial. 

35  The  casting,  according  to  the  method  of  the 
invention,  is  effected  in  the  following  manner: 
the  mould  I  is  set  in  rotation  and  the  molten 
metal  16  is  rapidly  poured  into  the  casting  pot; 
the  metal  escapes  through  the  nozzle  14  in  the 

40  form  of  a  jet  17  with  a  speed  which  is  dependent 
on  the  height  of  metal  above  said  nozzle;  at  the 
same  time,  the  casting  pot  1 5  continues  to  be  fed 
so  as  to  maintain  constant  the  level  of  the  metal 
and,  consequently,  the  flow  from  the  nozzle. 

45  The  metal  enters  the  mould  I  and  comes  into 
contact  with  the  internal  wall  18  of  the  latter 
in  the  very  vicinity  of  the  inlet  end  of  the  mould. 
It  is  drawn  along  in  the  rotary  movement  of  the 
mould  and  it  is  applied  by  centrifugal  force 

50  against  the  internal  surface  13. 

The  layer  of  metal  19  (Fig.  3)  being  for  a  mo- 
ment the  most  forward  in  the  mould  I  and  en- 
countering no  obstacle  to  its  flow  at  the  front, 
continually  tends  under  the  action  of  centrifugal 

55  force,  to  spread  out  on  a  certain  length  AB  and 
take  the  shape  of  a  ring,  the  inner  radius  DE 
of  which  increases  from  the  rear  A  towards  the 
front  B,  thus  constituting  a  tubular  element  the 
free  inner  surface  20  of  which  is  flared  towards 

60  the  front.  As  said  advanced  molten  layer  of 
decreasing  thickness  becomes  localized  by  the 
very  contact  of  the  cold  or  relatively  cold  mould, 
it  solidifies  and  rapidly  comes  to  rest  in  this 

65  position  thus  affording  for  the  following  molten 
layer  2 1  a  solid  truncated  casing. 

Each  particle  P  of  the  layer  2 1  is  thus  subjected 
to  a  centrifugal  force  PC  at  right  angles  to  the 
axis  X — X.  If  the  mass  of  the  particle  P  is  desig- 

70  nated  by  m,  its  distance  PH  to  the  axis  X — X  by  r 
and  the  angular  speed  of  rotation  of  the  mould 
by  u>,  the  value  of  the  centrifugal  force  is  given 
by  the  known  formula: 

75  PC—mu2.r 
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This  force  can  be  decomposed  into  its  two  com- 
ponents PN  at  right  angles  to  the  solidification 
surface  of  the  ring  and  which  applies  the  metal 
against  said  surface,  and  PL  parallel  to  the 
meridian  to  said  surface.  The  latter  causes  the 
metal  to  move  towards  the  free  part  of  the  mould 
where  it  solidifies  in  its  turn  in  the  same  condi- 
tions and  in  the  same  shape  as  the  metal  of  the 
preceding  layer,  as  it  is  intended  in  its  turn  to 
play  the  same  useful  transitory  part  for  the  bene- 
fit of  the  following  layer. 

The  phenomenon  thus  finds  very  advanta- 
geously in  itself  the  means  of  sustaining  its  own 
evolution  according  to  a  stable  and  lasting  regime, 
as  the  molten  layers  which  thus  propagate  for- 
wardly  constantly  leave  place  behind  them  for 
the  molten  metal  which  continually  penetrates 
into  the  mould  during  the  casting  operation. 

Said  metal  thus  proceeds  (Pig.  4)  in  the  form 
of  a  liquid  cylinder  22  within  the  solid  cylinder 
23  formed  by  the  metal  already  set.  This  solid 
cylinder  is  still  very  hot  and,  by  contact  there- 
with, the  portions  of  molten  metal  successively 
injected  practically  maintain  their  temperature, 
they  remain  fluid,  thus  flowing  through  a  metal 
tube  the  length  of  which  progressively  increases, 
and  successively  come  into  contact  with  the  free 
internal  and  cold  wall  18  of  the  mould  against 
which  they  solidify  in  their  turn. 

Consequently,  the  placing  in  position  of  the 
metal  proceeds  step  by  step  practically  indefi- 
nitely. This  phenomenon  ceases  only  when  the 
casting  is  stopped  or  when  the  advancing  metal 
encounters  the  end  wall  24  of  the  mould.  The  in- 
jection of  the  metal  must  have  ceased  at  this 
precise  moment  as  the  casting  is  then  normally 
terminated.  It  then  suffices  to  remove  the  cast 
member  from  its  mould. 

According  to  an  important  feature  of  the 
method  of  the  invention,  the  layer  of  metal  solidi- 
fied at  each  point  rapidly  reaches  a  thickness  ap- 
proximating the  final  desired  thickness;  the  cir- 
culation of  the  molten  metal  within  the  metal 
cylinder  already  solidified  prevents  the  latter 
from  cooling  and  its  thickness  from  increasing 
appreciably  during  all  the  casting  period.  The 
solidification  therefore  takes  place  as  a  whole, 
according  to  a  longitudinal  process. 

On  the  contrary,  in  the  known  processes,  said 
solidification  takes  place,  in  particular  after  the 
molten  metal  has  been  distributed  on  the  entire 
length  or  on  an  important  part  of  the  length  of 
the  mould;  the  thickness  of  the  solidified  metal 
increases  simultaneously  at  each  point  and  the 
solidification  thus  takes  place,  as  a  whole,  ac- 
cording to  a  radial  process. 

The  final  thickness  of  the  tubes  cast  accord- 
ing to  the  method  of  the  present  invention  de- 
pends on  numerous  factors  and,  in  the  first  place, 
on  the  cooling  action  of  the  mould. 

It  may  be  noted  that,  all  things  being  moreover 
equal,  the  layer  of  solidified  metal  is  so  much  the 
thinner:  As  the  mould  has  a  smaller  thermal  con- 
ductivity; as  it  is  hotter;  as  it  is  thinner;  as  it 
has  a  lower  specific  heat;  and  as,  consequently, 
it  heats  up  more  rapidly. 

For  instance,  the  thickness  of  the  solidified 
metal  is  greater  in  an  entirely  metallic  mould 
than  in  a  mould  lined  with  refractory  material. 

On  the  other  hand,  the  features  and  physical 
state  of  the  cast  metal  also  intervene  in  the 
solidification  process,  the  solidified  layer  being 
so  much  the  thinner — as  the  metal  has  a  higher 
specific  heat;  as  it  is  hotter  and  of  a  more  fluid 
nature. 


Finally,  the  thickness  of  the  solidified  metal 
depends,  to  a  certain  extent,  on  the  duration  of 
the  casting,  conditioned  in  its  turn  to  the  outflow 
of  the  nozzle;  a  more  rapid  casting  limits  the 

5  quantity  of  heat  yielded  to  the  mould  by  the 
metal,  and  consequently,  the  thickness  of  the 
solidified  layer. 

In  any  case,  an  important  feature  of  the  in- 
vention resides  in  the  combined  use  of  a  mould 

10  having  definite  thermal  characteristics  and  for 
instance  uniform  throughout  its  length,  and  a 
calibrated  nozzle,  or  other  device  distributing  the 
molten  metal  at  a  constant  flow,  in  order  to  main- 
tain constant,  throughout  the  length  of  the 

15  mould,  the  thermal  conditions  of  the  solidifica- 
tion and  to  thus  obtain  members  of  uniform 
thickness. 

When  the  mould  is  very  long,  the  temperature 
of  the  molten  metal  may  slightly  diminish  from 

20  the  inlet  end  to  the  end  of  the  mould  and  the 
conditions  of  solidification  be  slightly  modified 
thereby.  But,  in  this  case,  it  remains  possible  to 
maintain  the  thickness  of  the  members  uniform 
throughout  their  length  by  varying  the  flow  dur- 

2g  ing  casting  or  by  varying  the  thermal  character- 
istics of  the  mould,  for  instance,  its  thickness  at 
various  distances  from  its  inlet  end. 

More  generally,  the  invention  allows  of  ob- 
taining at  every  point  the  desired  thickness  of 

30  metal  by  simultaneously  controlling  the  flow  of 
metal  at  every  instant  of  the  casting  and  the 
thermal  characteristics  at  every  point  of  the 
mould. 

Owing  to  the  new  manner  in  which  the  molten 

35  metal  is  distributed  in  the  mould  without  its 
temperature  and  its  fluidity  diminishing  appre- 
ciably, and  to  the  possibility  of  acting  on  the  vari- 
ous above  mentioned  factors,  the  invention  allows 
said  metal  to  be  injected  at  a  very  great  distance 

40  from  the  casting  orifice  and  to  thus  obtain  thin 
and  long  tubular  members  even  with  metals 
which  it  is  very  difficult  and  expensive  to  raise 
to  a  temperature  higher  than  the  melting  tem- 
perature, which  therefore  have  only  a  small  tem- 

45  perature  margin  and  the  fluidity  of  which  dimin- 
ishes very  rapidly  as  soon  as  their  temperature 
lowers  approximately  to  melting  temperature. 

According  to  the  particular  example  of  Fig.  10, 
the  steel  tube,  cast  by  centrifugation  according  to 

50  the  invention,  is  a  long  and  thin  tube  for  pipe- 
lines. Its  outer  surface  and  its  inner  surface 
can  be  cylindrical  and  concentric  or  conical  and 
can  comprise  bosses,  flutes,  grooves,  etc.,  as  well 
as  the  members  for  assembling  them  and  fitting 

55  them  together. 

The  length  I  of  said  tubes  can  reach  for  in- 
stance 6  or  8  meters  or  even  more.  Their  in- 
ternal diameter  d  can  vary  for  instance  from  a 
few  centimeters,  2  cm.  for  instance,  to  several 

60  decimeters,  and  even  if  need  be  exceed  one  meter. 
The  thickness  e  of  the  waDs  of  said  tubes, 
which  varies  in  function  of  the  diameter,  of  the 
pressure  of  the  fluid  it  is  intended  to  transport 
and  of  various  other  factors,  can  lower  to  4  or  5 

65  and  even  to  2  millimeters  or  reach,  for  instance 
15  to  20  millimeters  for  tubes  of  medium  or  of 
large  diameter  subjected  to  an  important  internal 
pressure  or  external  stresses.  For  steel  tubes  the 
length  of  which  exceeds  one  meter,  it  is  possible 

70  to  obtain,  owing  to  the  means  of  the  invention, 
a  wall  thickness  lower  than  1%  and  even  than 
0,5%  of  the  length,  which  is  impossible  with 
known  casting  processes. 
Fig.  5  shows  the  same  tube  in  course  of  manu- 

75  facture  by  centifugal  casting  in  a  rotating  mould 
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movable  about  an  axis  X — X  inclined  relatively 
to  the  horizontal.  The  mould  is  constituted  by 
a  metallic  frame  5  internally  provided  with  a  re- 
fractory lining  6  made  of  moulding  sand  com- 
pressed and  stoved,  holes  7  being  formed  through 
the  frame  5  for  allowing  the  evacuation  of  the 
gases  produced  in  the  refractory  lining  at  the 
time  of  casting.  The  frame  5  is  terminated  at  its 
ends  by  truncated  bearings  8  and  9  on  which  are 
secured,  by  means  of  keys  1 0,  two  end  walls  con- 
stituted by  a  metallic  cup  1 1  which  supports  a 
refractory  lining  12;  the  highest  end  wall  has  a 
central  orifice  13  for  the  injection  of  the  molten 
metal.  This  injection  orifice  opens  in  alignment 
with  a  nozzle  14  arranged  at  the  bottom  of  a 
casting  pot  15;  said  nozzle  and  its  casting  pot 
are  constituted  by  a  pise  or  any  other  refractory 
material. 

The  mould  is  supported  and  rotatably  driven 
by  rollers  1 6a  and  I  7  a  rotating  about  axes  Y — Y, 
and  rotatably  driven  in  their  turn  by  a  driving 
device,  not  shown.  The  mould  I  is  held  station- 
ary longitudinally  by  outer  flanges  18c  which 
take  a  bearing  laterally  on  the  rollers  1 7a. 

In  this  modification  the  axis  X — X  of  the 
mould  is  inclined  relatively  to  the  horizontal  to 
the  extent  of  an  angle  a.  'It  results  therefrom 
that  the  action  PG  of  gravity,  which  is  exerted 
on  every  particle  P  of  the  molten  metal  contained 
in  the  mould  I  and  which  is  applied  by  cen- 
trifugal force  against  its  internal  wall  19,  can  be 
decomposed  into  two  components,  one, 

PN=PG.  COS  a 

at  right  angles  to  the  axis  X — X  and  the  other, 

PL=PG.  sin  a 

parallel  to  said  axis  and  directed  towards  the  low- 
er part  27  of  the  mould.  Each  particle  of  molten 
metal  is  thus  drawn  along  towards  the  lower 
part  of  the  mould  until,  when  it  comes  into  con- 
tact with  the  free  wall  19  of  the  mould,  it  cools, 
solidifies  and  comes  to  rest  in  its  turn. 

According  to  a  modification  illustrated  in  Figs. 
11  to  12,  the  tubular  member  23  made  of  steel 
cast  by  centrifugation  is  intended  to  serve  as  an 
electric  line  support.  Its  inner  surface  24  has 
the  shape  of  a  truncated  cone.  Its  outer  surface 
comprises  three  parts:  a  truncated  part  25  lo- 
cated on  the  side  of  larger  diameter  and  intended 
to  be  embedded  in  the  ground,  a  central  part  26 
also  of  general  truncated  shape,  and  intended  to 
be  placed  at  man's  height,  and  an  end  part  27, 
also  truncated,  longer  than  the  preceding  parts 
and  constituting  the  top  part  of  the  post. 

The  central  part  26  can  be  provided  with  ex- 
ternal flutes  23  the  cross  section  of  which  dimin- 
ishes towards  the  small  diameter  of  the  post. 

Fig.  6  illustrates  the  same  tube  during  manu- 
facture by  centrifugal  casting  in  a  rotating  mould 
29.  Said  mould  is  similar  to  that  above  de- 
scribed: it  is  essentially  composed  of  a  metallic 
frame  30,  an  inner  refractory  lining  31  and  two 
end  walls  32  and  33  secured  by  keys  JO.  The 
end  wall  33  placed  on  the  side  of  small  diameter 
of  the  mould  is  perforated  by  a  central  orifice  34 
for  the  injection  of  the  molten  steel.  The  frame 
30  rests,  by  its  rolling  tracks  35  and  36  on  rollers 
37  and  38  through  the  medium  of  which  it  can  be 
rotatably  driven  about  the  horizontal  axis  X — X, 
by  means  of  a  driving  device,  not  shown.  The 
refractory  lining  31  has  an  inner  surface  39  com- 
plementary to  the  outer  surface  of  tubular  post 
23;  it  can  comprise  flutes  40  intended  to  form 
the  flutes  28  of  the  tubular  post  23. 


The  injection  orifice  34  opens  in  alignment 
with  the  nozzle  41  arranged  at  the  base  of  the 
casting  pot  42. 
Owing  to  this  method  of  construction  of  the 
5  moulds,  each  particle  P  of  molten  metal  con- 
tained in  a  mould  and  rotatably  drawn  along  is 
subjected  to  a  centrifugal  force  PC  which  has  a 
longitudinal  component  PL  directed  towards  the 
bottom  of  the  mould.  This  component  is  exerted 

10  on  the  molten  metal  throughout  the  length  of 
the  mould;  it  compensates  the  friction  which 
would  have  the  effect  of  progressively  braking  the 
flow  of  the  metal  and  allows  the  latter  to  main- 
tain its  speed  of  advance  on  an  increased  dis- 

15  tance.  Owing  to  this  arrangement  much  longer 
members  can  thus  be  obtained. 

Calculation  shows  and  experience  confirms  that 
b  very  small  conicity  suffices  for  exerting  on  the 
metal  a  very  powerful  action. 

20  This  action  can  be  for  instance  calculated,  in 
the  case  of  a  rotating  mould  having  an  average 
radius  of  0.15  meter,  a  speed  of  rotation  of  1.500 
revolutions  per  minute  and  a  very  small  conicity 
t  uch  that  each  of  its  generatrices  forms  an  angle 

25  of  Viooo  with  the  axis  of  rotation. 

In  this  case  a  longitudinal  acceleration  com- 
ponent: Pc=3.7  m/sec/sec,  is  obtained  which  is 
very  important  and  which  imparts  great  facility 
\  o  the  molten  metal  to  proceed  within  the  mould : 

30  this  advance  takes  place  in  the  same  conditions 
as  if  the  metal  flowed  freely;  under  the  action 
of  gravity,  on  a  fixed  inclined  plane  having  a 
slope  of 

3.7:9.81=0.377 

35  corresponding  to  an  angle  of  inclination  of  22 
degrees. 

It  must  be  added  that  this  very  small  conicity 
is  easily  obtained,  for  instance,  in  the  case  of 
sand  moulds  by  giving  the  corresponding  slightly 
conical  shape  to  the  metallic  pattern  used  when 
clamping  the  mould.  Tnis  clearance  moreover 
allows  the  easy  disengagement  of  said  pattern 
after  the  preparation  of  said  sand  moulds;  it  has 

45  furtneimore  the  advantage  of  facilitating  the 
longitudinal  shrinkage  of  the  cast  members  and 
it  renders  their  removal  from  the  mould  par- 
ticularly easy  after  solidification. 

Owing  to  the  use  of  an  inclined  or  truncated 

50  mould  as  above  described,  it  is  possible,  for  in- 
stance, to  extend  the  length  of  the  members  ob- 
tained to  6  to  10  meters  and  even  more,  in  the 
case  of  tubes  having  an  internal  diameter  of  sev- 
eral centimeters  or  of  a  few  decimeters  and  a  wall 

55  thickness  of  2  to  15  millimeters. 

It  may  be  advantageous,  for  tubes  of  this 
length,  to  increase  the  initial  speed  of  the  metal 
at  its  inlet  into  the  useful  part  of  the  mould. 

This  resuit  is  obtained  for  instance,  according 
to  the  invention,  by  securing  at  the  end  of  the 

ttU  mould  5  (Fig.  7)  a  rotating  distributor  48,  hav- 
ing an  inner  surface  49  of  truncated  shape  widen- 
ing from  the  orifice  50  admitting  the  metal  up  to 
its  junction  5  f  with  the  mould  5.   Said  distribu- 

g5  tor  is  rendered  rigid  with  the  mould  by  screws  52 
and  it  also  rotates  about  the  axis  X — X. 

The  operation  of  said  distributor  is  as  follows: 
the  molten  metal  53  injected  into  the  distributor 
through  the  orifice  50  comes  into  contact  with 

70  :he  inner  surface  49  of  the  distributor  by  which 
it  is  rotatably  driven.    Each  particle  P  of  the 
metal  is  thus  subjected  to  a  centrifugal  force  PC 
at  right  angles  to  the  axis  X — X. 
If  the  mass  of  the  particle  P  is  designated  by 

75  m,  its  distance  PH  to  the  axis  X— X  by  r,  and  the 
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angular  speed  of  rotation  of  the  distributor  48 
by  a,  the  value  of  the  centrifugal  force  PC  is  given 
by  the  known  formula: 

PC=m.w2.r 

By  designating  by  p  the  angle  formed  by  each 
generatrix  of  the  truncated  distributor  48  with 
the  axis  X — X,  and  by  decomposing  the  force 
PC  into  its  two  components:  PN  at  right  angles 
to  the  wall  of  the  distributor  and  PF  directed 
according  to  a  generatrix  of  said  wall,  it  will  be 
seen  that  the  distributor  according  to  the  inven- 
tion has  the  effect  of  exerting  on  each  part  of  the 
metal  a  force  one  of  the  components  of  which : 

PN=m.(o2.r .cos  p 

is  perpendicular  to  the  wall  49  of  the  distributor 
and  applies  the  metal  against  said  wall,  and  the 
second  component  of  which 

PF=m.(o2.r. sin  p 

parallel  to  the  generatrix  of  the  truncated  cone 
passing  through  P  has  for  result  to  promote  the 
movement  of  the  metal  towards  the  mould. 

This  latter  force,  which  is  proportional  to  the 
second  power  of  the  speed  of  rotation,  increases 
as  the  radius  r,  that  is  to  say  very  gradually,  in 
proportion  as  the  metal  moves  from  the  inlet  of 
the  distributor  towards  the  mould  and  without 
causing  any  perturbation  in  its  flow. 

Owing  to  the  invention,  a  very  high  longitudi- 
nal speed  can  thus  be  imparted  to  the  metal  at 
the  moment  it  enters  the  mould,  which  allows  it, 
before  it  loses  its  temperature  and  fluidity,  to 
cover  a  longer  distance  within  said  mould:  the 
possibility  of  producing  members  of  increased 
length  results  therefrom. 

The  drawing  along  of  the  molten  metal  and 
the  operation  of  the  distributor  can  be  improved 
by  giving  to  the  latter  a  rough  internal  surface. 
According  to  the  embodiment  illustrated  in  Fig.  8, 
this  result  is  obtained  by  providing  the  inner  sur- 
face 54  of  the  distributor  48  with  longitudinal  ribs 
55  which  become  impressed  in  the  molten  metal 
and  accelerate  its  centrifugal  rotation. 

The  divergent  rotating  distributor  can,  accord- 
ing to  the  invention,  be  devised  in  various  man- 
ners. Fig.  9  illustrates  an  embodiment  in  which 
the  rotating  mould  is  externally  provided  on  the 
side  of  the  casting  orifice  1 3  with  a  series  of  cool- 
ing ribs  56.  On  the  other  hand,  the  thickness 
of  the  refractory  lining  59  is  greatly  reduced 
straight  below  said  ribs,  so  that,  in  this  part  of  the 
mould,  the  cooling  of  the  latter  and  consequently, 
that  of  the  molten  metal  are  considerably  in- 
creased. 

Said  device  operates  as  follows:  at  the  begin- 
ning of  the  casting  an  important  amount  of  metal 
57  solidifies  at  the  inlet  to  the  mould  and  the 
inner  surface  58  of  said  solidified  portion  assumes 
a  truncated  shape  which  acts  as  a  divergent  dis- 
tributor on  the  molten  metal  subsequently  in- 
jected into  the  mould. 

If  the  presence  of  this  reinforced  portion  is  not 
desired  in  the  cast  member,  it  suffices  to  section 
it  after  removal  from  the  mould,  according  to  the 
plane  Z — Z  for  obtaining  a  tubular  element  having 
the  desired  internal  cylindrical  shape. 

It  is  very  important  to  emphasize  the  sim- 
plicity of  the  new  method  for  manufacturing  said 
members:  it  allows,  in  fact,  of  directly  obtaining 
finished  members  starting  from  molten  metal  and 
by  avoiding  any  other  metallurgical  or  shaping 
operation.  A  considerable  reduction  of  the  ex- 
penses of  the  plant,  labour,  fuel,  and  exploitation 


as  well  as  an  appreciable  diminution  of  the  metal 
losses  result  therefrom,  relatively  to  the  other 
processes. 

Moreover,  the  invention  has  the  great  ad  van - 
5  tage  of  being  indistinctly  applicable  to  all  metals 
or  other  fusible  bodies,  and  in  particular  to  those 
which  do  not  lend  themselves  to  other  shaping 
processes. 

By  eliminating  the  use  of  a  long  casting  con- 

10  duit  penetrating  into  the  mould,  the  invention  can 
be  moreover  applied  to  the  utilisation  of  very 
small  moulds  and  thus  allows  of  manufacturing 
members  of  a  smaller  diameter  than  the  other 
known  centrifugal  casting  methods. 

15  The  method  according  to  the  invention  has 
finally  the  great  advantage,  relatively  to  the  other 
known  methods,  of  producing  members  soundly 
constituted.  Thus  in  the  casting  of  metals  in 
general,  the  formation  of  shrinkage  holes  in  the 

20  thickness  of  the  members  is  only  avoided  provided 
that  the  solidification  of  their  walls  takes  place 
and  proceeds  according  to  a  single  working  face; 
shrinkage  holes  are  unavoidably  produced  each 
time  the  molten  metal  solidifies  and  shrinks  in  a 

25  closed  space  limited  by  two  or  more  solidification 
faces  which  advance  to  meet  each  other.  In 
the  manufacture  of  long  and  thin  tubular  mem- 
bers and  in  particular  of  thin  tubes,  a  solidifica- 
tion face  is  compulsorily  formed  at  the  outer  sur- 

30  face  of  the  member,  owing  to  the  cooling  action 
of  the  mould.  It  is  therefore  essential  to  pre- 
vent the  formation  of  another  solidification  face 
starting  from  the  inner  surface  of  the  members. 
This  result  is  obtained  owing  to  the  casting 

35  method  and  to  the  shape  of  the  mould  according 
to  the  invention. 

In  fact,  the  metal  already  stationary  in  the 
mould  is  protected  from  any  cooling  action  from 
within  the  mould,  by  the  layer  of  hotter  molten 

40  metal  which  flows  and  is  constantly  renewed  with- 
in the  member.  On  the  other  hand,  the  outer 
cold  air  is  prevented  from  entering  the  mould  by 
closing  the  latter  at  both  its  ends  by  two  end 
walls,  one  only  of  the  end  walls  being  perforated 

45  with  an  orifice  as  reduced  as  possible  for  the  in- 
jection of  the  molten  metal. 

According  to  the  embodiments  illustrated  in 
Figs.  1,  4,  5,  6  and  9,  the  orifice  13  or  34  for  the 
injection  of  the  molten  metal  opens  opposite  the 

50  nozzle  14  or  41  through  which  spurts  the  molten 
metal  1 7  or  43.  Said  orifice  can  also  be  enlarged 
to  allow  the  introduction  of  the  nozzle  1 4  into  the 
mould  or  into  the  distributor  48  as  shown  in  Fig.  7, 
this  latter  arrangement  having  the  advantage  of 

55  avoiding  any  projection  of  molten  metal  outside 
the  mould.  In  both  cases,  the  annular  clearance 
existing  between  the  orifice  13  on  the  one  hand, 
and,  on  the  other  hand,  the  jet  of  molten  metal 
1 7  or  the  outside  of  the  nozzle  14,  must  be  reduced 

60  to  the  minimum. 

At  the  beginning  of  casting,  the  air  contained 
in  the  mould  suddenly  expanding  very  rapidly  es- 
capes outside.  It  is  moreover  known  that  molten 
metals  contain  a  considerable  quantity  of  dis- 

65  solved  gases  or  gases  in  the  combined  state.  Said 
gases  spontaneously  evolve  upon  cooling  and  cen- 
trifugation  appreciably  accelerates  the  elimina- 
tion of  the  gases  from  said  metals  in  the  molten 
or  pasty  state.   The  hot  gases  which,  after  the 

70  air  escapes  from  a  centrifugal  mould  such  as 
above  described,  are  for  the  greater  part  com- 
bustible gases;  they  ignite  and  burn  at  the  out- 
let of  the  hole  of  the  casting  cup;  it  has  been 
found  that  the  flame  persists  for  a  relatively  long 

75  time  after  the  solidification  of  the  metal  as  ter- 


6 


474,770 


minated,  which  allows  of  affirming  that  the  ex- 
ternal atmosphere  does  not  at  all  penetrate  into 
the  tube  or  other  member  in  course  of  solidifica- 
tion. 

It  results  therefrom  that  the  inner  wall  of 
said  tube  is  sheltered  from  any  cooling  action 
exerted  by  the  ambient  air;  it  can  only  cool  by 
contact  with  the  external  concentric  layers 
which,  in  their  turn,  cool  by  contact  with  the 
centrifugal  mould  or  chill.  In  other  words,  the 
calories  of  the  metal  flow  radially  in  a  single 
direction,  that  according  to  which  centrifugal 
force  acts,  and  the  metal  solidifies  according  to 
a  single  face  at  right  angles  to  said  direction. 
It  results  therefrom  that  no  portion  of  the  molten 
metal  solidifies  in  a  closed  space  limited  by  two 
or  more  solidification  faces  advancing  to  meet 
each  other.  Owing  to  this  very  advantageous 
feature  of  the  invention,  it  has  been  proved  that 
the  tubes  cast  by  centrifugation  in  accordance 
with  the  method  and/or  by  means  of  the  devices 
above  described,  have  walls  rigorously  free  from 
shrinkage  holes. 

The  present  invention  therefore  allows  not  only 
of  obtaining  by  simple  casting,  that  is  to  say 
in  very  advantageous  economical  conditions,  thin 
and  long  tubular  members,  but  also  of  avoiding 
the  various  defects  which  are  frequent  in  the 
members  obtained  by  other  methods.  Thus,  the 
unevennesses  in  wall  thickness  are  avoided  by  the 
centrifugal  casting,  and  the  longitudinal  un- 
evennesses by  the  method  of  distributing  the 
metal  along  the  mould. 

Furthermore,  the  solid  or  gaseous  inclusions 
are  also  driven  out  by  the  extremely  intense 
action  of  centrifugal  force,  and  the  shrinkage 
holes  eliminated  by  the  particular  cooling  method 
directed  exclusively  from  the  exterior  towards 
the  interior  of  the  member.  Finally,  the  mem- 
bers obtained  are  perfectly  isotropic  at  every 
point. 

The  long  and  thin  tubes  and  other  tubular 
members  made  of  cast  metal  obtained  according 
to  the  invention  present  numerous  other  advan- 
tages relatively  to  similar  members  obtained  up 
to  now  by  known  ingot  casting,  forging,  punch- 
ing, rolling,  drawing  or  other  processes. 

Furthermore,  they  can  be  constituted  by  any 
steel  or  other  metal  or  alloy  whatever,  without 
it  being  necessary  that  the  latter  should  satisfy 
the  conditions  of  malleability,  rolling,  weldabil- 
ity,  limited  shrinkage,  etc.  This  feature  con- 
siderably extends  the  possibilities  of  the  art  and 
allows  of  using,  for  instance,  new  varieties  of 
steel  or  other  ferrous  alloys  which,  up  to  the 
present,  have  not  been  practically  used  notwith- 
standing their  particular  advantages,  either  be- 
cause they  are  industrially  unsuitable  for  roll- 
ing, or  because  they  are  difficultly  weldable,  or 
because  they  have  an  important  shrinkage,  or 
for  any  other  reason. 

For  instance,  the  invention  is  applicable  to 
tubes  for  pipe-lines  embedded  in  the  ground,  made 
of  steel  having  13%  of  chromium.  As  this  steel 
is  only  slightly  oxidizable,  the  tubes  can  be  given 
a  smaller  thickness  solely  conditioned  by  the  me- 
chanical stresses  to  which  said  tubes  are  sub- 
jected owing  to  the  internal  pressure  of  the  fluid 
conveyed  or  to  external  overstresses. 

The  regularity  of  these  members  is  as  remark- 
able as  the  quality  of  the  metal  constituting 
their  walls;  in  fact,  the  unevennesses  in  wall 
thickness  are  avoided  by  centrifugal  casting  and 
the  longitudinal  unevennesses  by  the  method  of 
distributing  the  metal  along  the  mould. 


Finally,  the  members  according  to  the  inven- 
tion are  perfectly  isotropic  at  all  their  points: 
they  do  not  have  the  fibrous  structure  of  mem- 
bers obtained  by  rolling:  this  feature  is  particu- 

5  larly  advantageous  for  members  subjected  to  cor- 
rosion, in  particular,  for  the  tubes  of  underground 
pipe-lines,  as  a  fibrous  structure  promotes,  as  is 
known,  the  corrosion  of  the  metal. 

In  addition  to  the  embodiments  illustrated  in 

10  Figs.  10  and  11,  the  members  manufactured  can 
be  cylindrical  on  a  portion  of  their  length  and 
conical  on  another  portion,  or  more  generally 
can  have  an  outer  shape  which  flares  towards 
the  larger  end  of  the  mould.   They  can  be  ex- 

15  ternally  provided  with  projections  which  are  not 
flared  provided  that  the  inner  surface  of  the 
member  does  not  appreciably  depart  from  the 
shape  of  the  cylinder  or  truncated  cone,  and  pro- 
vided the  mould  is  destroyed  for  allowing  the 

20  removal  of  the  member  after  each  casting  oper- 
ation. 

The  cross  section  of  the  members  can  be  cir- 
cular or  on  the  contrary  have  any  external  polyg- 
onal or  like  shape,  or  can  be  provided  with  flutes 

25  or  grooves.  The  shape  of  said  cross  section  can 
moreover  vary  along  the  mould. 

The  pipe-line  tubes  made  of  centrifugal  steel 
can  also  have  a  widened  end  serving  to  consti- 
tute a  socket  joint:  said  widened  end  being  pro- 

30  vided  only  outside  the  member,  the  inside  of 
the  latter  remaining  cylindrical  at  the  time  of 
casting  to  be  subsequently  subjected  to  a  suitable 
shaping  or,  again,  the  interior  of  the  socket  joint 
being  also  formed  at  the  time  of  casting  by  means 

35  of  a  fitting  core  secured  at  one  end  of  the  mould, 
as  known  per  se. 

Finally,  the  length,  thickness  and  internal  di- 
ameter of  the  tubes  and  other  tubular  members 
can  vary  within  wide  limits;  the  values  above 

40  indicated  being  given  by  way  of  example  and 
not  in  a  limiting  sense.  Said  members  can  be 
used  such  as  they  issue  from  the  mould  or,  on 
the  contrary,  can  be  subjected  to  any  subsequent 
transformation. 

45  Of  course  the  invention  is  not  limited  to  the 
embodiments  illustrated  and  described  which 
have  been  chosen  only  by  way  of  example. 

It  can  thus  be  applied  not  only  to  steel,  but 
also  to  any  metal,  alloy  or  other  fusible  material 

50  capable  of  passing  from  a  molten  or  pasty  state 
to  a  solid  state,  whether  this  change  of  condition 
takes  place  upon  cooling,  as  described,  or  for  any 
other  physical,  chemical  or  like  reason. 
The  mould  can  be  destroyed  at  each  operation, 

55  or  on  the  contrary  can  be  permanent,  for  in- 
stance, entirely  metallic.  It  can  have  any  other 
shape,  for  instance  a  cylindrical  shape  on  a  por- 
tion of  its  length  and  truncated  on  another  por- 
tion, or  the  shape  of  a  paraboloid  of  revolution. 

co  The  surface  of  the  mould  can  be  provided  with 
counter-taper  parts  which  do  not  affect  the  gen- 
eral shape  of  the  mould,  provided  said  parts  are 
destroyed  or  taken  to  pieces  after  each  casting 
for  allowing  the  removal  of  the  members. 

65  The  cross  section  of  the  mould  can  be  circular 
as  illustrated,  or  on  the  contrary,  it  can  have  any 
fluted  polygonal  or  like  shape;  the  shape  of  the 
cross  section  can  moreover  vary  along  the  mould. 
For  instance,  in  the  casting  of  pipes,  one  end  of 

70  the  mould  can  be  widened  for  forming  the  socket 
joint  of  the  member. 

Use  can  also  be  made  of  a  mould  inclined  to- 
wards the  casting  orifice,  but  sufficiently  flared 
for  the  longitudinal  component  of  centrifugal 

75  force  to  be  greater  than  the  longitudinal  com- 
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ponent,  directed  in  reverse  direction,  of  gravity. 
Reversely,  use  can  also  be  made  of  a  mould  flared 
towards  the  casting  orifice  but  sufficiently  in- 
clined in  the  reverse  direction  for  the  longitudinal 
component  of  gravity  to  be  greater  than  that  of 
centrifugal  force. 

The  orifice  for  the  injection  of  the  metal  can 
be  arranged  exactly  at  the  center  of  the  end  wall 
of  the  mould  or,  in  particular,  in  the  case  of  a 
mould  of  large  diameter,  it  can  be  out  of  center 
and  placed  for  instance  in  the  vicinity  of  the 
lower  generatrix  of  the  mould;  in  this  case,  a 
fixed  cheek  member  can  be  used  for  obturating 
as  completely  as  possible,  the  end  of  the  mould 
and  thus  prevent,  according  to  the  invention,  the 
entrance  of  the  cold  ambient  air  into  said  mould. 

The  divergent  rotating  distributor  made  of 
metal  or  of  refractory  material,  can  be  secured 


in  position  and  rotatably  driven  independently  of 
the  mould,  at  a  speed  equal  to  or  different  from 
that  of  the  latter.  The  profile  of  said  distributor 
can  be  truncated  as  shown,  or  can  have  any  other 
general  divergent  shape,  such  as  that  of  a  sector 
of  a  paraboloid  of  revolution.  Its  surface  can  be 
smooth,  rough,  striated  or  groooved. 

On  the  other  hand,  not  only  can  a  constant  im- 
pulse be  imparted  to  the  metal  or  constant  forces 
exerted  thereon  during  the  entire  casting  period, 
but  said  impulse  and/or  said  forces  can  be  varied 
during  the  operation,  for  instance  at  the  end  of 
the  casting,  either  by  modifying  the  speed  of  ro- 
tation or  the  inclination  of  the  mould,  or  by 
changing  the  level  of  the  molten  metal  in  the 
casting  pot. 
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My  invention  relates  to  improvements  in  elec- 
tric apparatus  forming  parts  of  indicating,  meas- 
uring, regulating  and  steering  systems,  and  more 
particularly  in  devices  having  the  function  of  a 
spring  and  tending  to  hold  a  movable  element  or 
elements  in  an  initial  position  and  adapted  when 
the  said  element  or  elements  have  been  moved 
to  return  the  same  into  said  initial  position. 
My  device  may  be  used  for  example  in  measur- 
ing systems  and  relays,  and  generally  in  sensitive 
systems,  and  in  such  systems  the  device  has  the 
function  to  return  a  movable  element  or  ele- 
ments into  initial  position  when  the  said  ele- 
ment or  elements  have  been  brought  out  of  the 
said  initial  position  by  a  force  acting  thereon. 
One  of  the  objects  of  the  improvements  is  to 
provide  an  apparatus  which  is  constant  in  opera- 
tion and  independent  of  outer  influences,  and 
which  therefore  is  adapted  to  set  the  said  ele- 
ment or  elements  exactly  in  the  same  initial  po- 
sition. In  this  respect  my  improved  apparatus 
is  distinguished  from  springs  now  in  use  which 
are  subject  to  fatiguing  and  to  influences  by  tem- 
perature, and  which  therefore  must  be  constantly 
under  control  by  an  attendant.  Another  object 
of  the  improvements  is  to  provide  an  apparatus 
of  the  class  indicated  which  may  be  readily  varied 
as  to  its  directing  force  even  while  the  system 
is  in  service.  With  these  and  other  objects  in 
view  my  improved  apparatus  comprises  electro- 
magnetic means  including  means  to  generate  a 
magnetic  field  and  a  conductor  adapted  to  be 
energized  by  electric  current  and  when  thus  en- 
ergized to  produce  a  magnetic  field  cooperating 
with  the  aforesaid  magnetic  field,  the  said  means 
to  produce  a  magnetic  field  and  conductor  be- 
ing movable  relatively  to  each  other  under  the 
influence  of  the  force  resulting  from  the  said 
fields,  current  regulating  means  operatively  con- 
nected with  said  electromagnetic  means  and 
movable  in  accordance  with  the  relative  displace- 
ment of  said  field  generating  means  and  con- 
ductor, a  source  of  electric  energy,  and  a  circuit 
connecting  said  conductor,  current  regulating 
means  and  source  of  electric  energy  in  such  a 
way  that  when  said  conductor  and  field  gener- 
ating means  are  moved  relatively  to  each  other 
by  an  outer  force,  a  current  flows  through  the 
said  conductor  and  generates  a  magnetic  field, 
the  said  fields  tending  to  return  the  conductor 
and  field  generating  means  into  initial  relative 
position,  the  said  device  forming  a  part  of  a 
system  such  as  has  been  referred  to  above. 

For  the  purpose  of  explaining  the  invention 
several  examples  embodying  the  same  have  been 


shown  in  the  accompanying  drawings,  in  which 
the  same  reference  characters  have  been  used  in 
all  the  views  to  indicate  corresponding  parts.  In 
said  drawings 

Fig.  1  is  a  diagrammatical  sectional  elevation 
showing  a  system  acting  as  a  dynamometer, 

Fig.  2  is  a  side  elevation  of  Fig.  1, 

Fig.  3  is  a  diagram  showing  the  electrical  cir- 
cuits of  the  apparatus  shown  in  Figs.  1  and  2, 
{•j      Fig.  4  is  a  diagram  illustrating  the  operation 
of  the  apparatus  shown  in  Figs.  1  to  3, 

Fig.  5  is  a  diagrammatical  plan  view  showing 
a  modification, 

Fig.  6  is  a  fragmentary  sectional  elevation 
l.j  taken  on  the  line  6 — 6  of  Fig.  5, 

Fig.  7  is  a  diagram  showing  the  circuits  of  a 
system  including  the  apparatus  shown  in  Figs.  5 
and  6,  and 

Fig.  8  is  a  diagram  showing  the  electrical  cir- 
cuits  of  a  system  similar  to  that  shown  in  Fig.  7. 

In  Figs.  1  to  3  my  improved  apparatus  has  been 
shown  embodied  in  a  system  for  measuring  forces 
or  gravities.  As  shown,  the  apparatus  comprises 
a  permanent  magnet  I  supported  on  a  base  plate 

_:>  2,  a  soft  iron  core  3  located  between  the  poles 
N — S  of  the  said  magnet  and  fixed  to  a  plate  4 
secured  to  the  magnet  I  and  providing  annular 
gaps  5  therewith,  and  an  electric  coil  6  rotatably 
mounted  coaxially  of  the  core  3.  The  said  coil  is 

30  mounted  by  means  of  trunnions  7  in  suitable  bear- 
ings provided  in  the  core  3.  To  the  coil  6  a 
hand  9  is  secured  which  plays  on  scale  marks 
10  made  on  a  segmental  plate  15  fixed  to  the 
magnet  I .    Further,  an  arm  1 1  is  secured  to 

35  the  said  coil  and  the  said  arm  carries  a  fine 
and  exceedingly  resilient  spring  contact  1 2  which 
is  in  sliding  engagement  with  a  coil  13  of  bare 
and  closely  wound  wire  placed  on  a  carrier  14 
mounted  on  the  plate  4. 

40  One  end  of  the  coil  6  is  connected  by  a  lead 
16  with  the  spring  contact  12.  The  opposite  end 
of  the  coil  is  connected  with  a  terminal  18  se- 
cured to  and  insulated  from  the  plate  4  so  as  to 
permit  free  movement  of  the  coil.   As  shown  the 

45  connection  consists  of  a  flexible  wire  17. 

To  the  coil  6  a  segmental  disk  31  is  secured 
which  has  a  tension  element  27  trained  on  its 
circumference.  To  the  said  tension  element  the 
force  to  be  measured  is  applied  which  has  been 

50  represented  in  Fig.  1  by  a  weighted  body  19. 

The  resistance  coil  13  is  included  in  a  circuit 
20  including  a  source  of  electric  energy  such  as  a 
battery  21  (Fig.  3).  The  terminal  18  is  con- 
nected by  a  lead  22  with  a  resistance  23  and  an 

55  ammeter  24,  and  the  said  lead  22  is  connected  to 
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position  of  the  system.  Further,  with  a  definite 
total  number  of  ampere  windings  of  the  coils  53 
and  54,  the  intial  voltage  between  the  contact 
springs  65  and  66  is  dependent  only  on  the  re- 
sistance 15,  and  it  is  independent  of  the  resist-  5 
ances  59  and  60  and  the  accurate  winding  thereof. 

In  the  construction  shown  in  Figs.  5  to  7  the 
electrical  connection  of  the  relay  is  made  substan- 
tially in  the  form  of  a  Wheatstone  system.  In 
Fig.  8  I  have  shown  a  modification  in  which  a  10 
compensating  connection  of  other  type  is  pro- 
vided. The  construction  of  the  relay  is  the  same 
as  that  described  with  reference  to  Figs.  5  to  7, 
and  the  same  reference  characters  have  been  used 
to  indicate  corresponding  parts.  Therefore,  the  15 
construction  and  the  electrical  circuit  will  be 
understood  though  various  parts  such  as  the  elec- 
tric motor,  the  rudder  and  the  gyroscope  have 
been  entirely  omitted  or  represented  only  by  some 
of  their  parts.  Between  the  poles  N  and  S  of  the  2o 
permanent  magnet  50  the  coils  53  and  54  and  a 
coil  92  are  mounted  on  a  common  carrier,  and 
the  contact  S5  slides  on  the  resistance  59.  The 
coil  53  is  included  in  a  circuit  76,  77  with  the 
resistance  $1  and  the  slidable  contact  46  con- 
trolled by  the  gyroscope  (not  shown) ,  and  the 
said  circuit  includes  the  regulatable  resistance 
78.  The  coil  54  is  connected  by  the  leads  83,  85 
with  the  resistance  82,  the  contact  81  sliding 
thereon,  and  the  regulatable  resistance  84.  In 
lieu  of  the  coil  52  shown  in  Figs.  5  to  7  the  coil 
92  is  provided.  The  terminals  of  the  said  coil 
are  connected  by  leads  83  with  the  ends  of  the 
resistance  59.  The  middle  of  the  coil  82  is  con- 
nected by  a  lead  95  with  the  contact  65,  and  the  35 
said  lfad  includes  the  battery  84  which  has  the 
function  of  the  battery  74.  The  circuit  38  of  the 
armature  winding  of  the  electric  motor  33  is  con- 


nected to  the  end  terminals  of  the  resistance  59. 

In  the  median  position  of  the  slide  contact  65 
the  potential  difference  at  the  ends  of  the  re- 
sistance 58  is  zero,  and  no  current  is  supplied  to 
the  motor  33.  But  when  the  said  contact  has 
been  shifted  on  the  resistance  to  the  right  or  left, 
the  said  potential  difference  is  either  positive  or 
negative,  and  accordingly  the  motor  33  is  oper- 
ated for  turning  the  rudder  to  the  right  or  left. 

The  operation  of  the  system  is  as  follows: 

In  the  normal  position  of  the  parts  shown  in 
Fig.  8  the  contact  55  engages  the  resistance  59  at 
its  middle,  and  therefore  currents  of  equal  in- 
tensity flow  from  the  contact  65  through  both 
branches  of  the  resistance  59  and  through  the 
upper  and  lower  branches  of  the  coil  92.  The 
total  number  of  ampere  windings  of  the  coil  92 
is  zero,  and  therefore  the  said  coil  does  not  gen- 
erate a  magnetic  field.  If,  however,  the  set  of 
coils  92,  53  and  54  is  turned  clockwise  or  anti- 
clockwise in  the  manner  described  with  refer- 
ence to  Figs.  5  to  7,  the  contact  65  is  shifted  on 
the  resistance  wire  59  to  the  right  or  left,  and 
thereby  the  currents  flowing  through  the  upper 
and  lower  branches  of  the  coil  92  are  different, 
and  therefore  the  said  coil  produces  a  magnetic 
field.  Tlie  windings  and  other  connections  are 
such  that  the  magnetic  field  thus  produced  tends 
to  return  the  set  of  coils  into  the  zero  position 
shown  in  the  figure,  whether  the  set  of  coils  is 
turned  clockwise  or  anticlockwise. 

The  function  of  the  coils  53  and  54  and  the 
parts  connected  therewith  is  the  same  as  that  of 
the  corresponding  parts  shown  in  Figs.  5  to  7. 
Therefore  the  operation  of  the  whole  system  will 
be  understood  without  further  explanation. 

ALBERT  PATTN. 
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